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Allis-Chalmers uses 
RYKON (ease 


Can RYKON Grease 
help you improve 
your product? 


Situatic Bearings of a disc harrow in service are always 
turning in dusty conditions, oftentimes completely covered 
with soil. Such bearings in the Allis-Chalmers harrow are 
protected with grease-coated rubber shields. The grease guards 
against dirt getting past the shield and into the bearing. 

N Allis-Chalmers project engineer in the 
LaCrosse, Wisconsin plant, Maynard Walberg, called Fred 
Parkinson, Standard Oil lubrication specialist, for a sample of 
Rykon Grease. In conditions simulating field service, RyKoNn 
Grease was tested. Bearings were rotated in the most abrasive 
dirt available— Mississippi sand with a high quartz fraction 

\ Tests were started and run to destruction 
Prior to the use of RyKon Grease, bearing failures occurred at 
500 hours. On switching to RyKon Grease, these tests wer 
pushed to 2,000 hours. At this point, tests were stopped. Bear- 
ings were still in operating condition. 

: Find out how RyKkon Grease might help you 
offer your customers a better product. Inquire of the Standard 
Oil lubrication specialist nearest you anywhere in the 15 Mid- 
west or Rocky Mountain states. Or write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


— 


- 


You expect more from | STANDARD) and you get it! 


Quick facts about 
RY KON Grease 


Heat stable. At sustained high tempera- 
tures RYKON Grease remains soft and 
grease-like 
Resistant to water-washing 

* Mechanically stable. Minimum change 
consistency in service 
Resistant to oxidation. Thickener acts as 
an inhibitor 


Exceptional rust-preventive properties 


Wee sy et eee 





Now You Can Time 
Paint Stripping 
With a Stopwatch 


Stripping the so-called super paints was un- 
necessarily costly and time-consuming. Detrex 
met this challenge by developing strippers that 


work faster, more efficiently, more thoroughly. 


Now Acrylic and Epoxy paints can be stripped 
in minutes instead of hours. Valuable time can 
be saved by reprocessing needed parts the 


same day. 


Regardless of your paint stripping method — 
Detrex can assist you in speeding your oper- 
ation and reducing over-all costs. Why not 
talk to a trained Detrex field representative 


now? They welcome the real “toughies”. 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. Al-460, Detroit 32, Mithigan 
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Double-Laver 
to give a 


Long will her trim stay bright and 
For under that mirror-like top 
1960 Dodge 
there’s a double layer of Nickel Plating. 


shiny! 


coat of chrome on the 


That's right! Not one, but two layers 
of Nickel under the chrome. The first is 
a layer of semi-bright Nickel to provide 
a leveling base, a smooth metal founda- 
tion. The second is a fully bright layer 
to provide the lustrous base needed for 


a gleaming chrome finish. 


It's the double layer of Nickel that 
actually makes possible the lasting bril- 
liance of the finish. You see, double- 
layer Nickel Plating works two ways: 


It acts as a cushion against stone or 


gravel nicks, traffic scratches and abra- 
sions, exhaust fumes and de-icing salts. 
What’s more, it shields the basis metal 


against rust and corrosion. 


It’s truly “The Finish of Lasting 
Beauty”. So rich and lustrous, it’s bound 
to earn an appreciative nod from the 
new car buyer ...so durable and prac- 
tical, it just naturally adds to a car’s 


trade-in and resale value. 


With Nickel in ample supply, now is 


the time for you to look into the advan- 


Circle 105 on Inquiry Card for more data 


Nickel Plating—bright, new way 


car sales (and resale) appeal 


tages of double-layer Nickel Plating. 
Plan to use this quality finish to put an 
I-want-it gleam into the eye of every 
car buyer — and to keep it there! 


For information on corrosion testing 
of plated coatings and how it can help 
assure the quality of Nickel-Chrome 
finishes, write for our booklet, “Corro- 
sion Testing of Electrodeposited Coat- 
ings”. It’s yours for the asking. 


ThelInternational NickelCompany, Inc. 
67 Wall Street New York 5, N. Y. 
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v Chrysler Imperial Quality at Work article. Part one appeared in the March 1 


ones ‘ ‘ : issue j ITON : IDUSTRIES. This se- 
This article discusses one of the most im- ” aa of AUT anor INI same Phi ort 
‘ ; ries is by David Scott. Page 47 

portant parts of any production operation ' 
quality control. G. T. “Tom” Poirier 
describes this activity at the Chrysler 
Imperial Plant. Page 33 


VV Reliability Program 
The Rochester Products Div. of General 


Motors Corp. has introduced an intensive 


VY  Welding—Primary Production Methods program to improve their quality control 


aiaiail : - methods. Jose Gescheli iscusses this 
This well illustrated article discusses dif- ' , : - pace : ap ti re 
" a . 3 ‘oO “oO SVste é ‘oO "¢ ns »_ar ie. 
ferent phases of resistance welding opera- — eT ae on 2 7 
. ° meee i 7 age »aU 
tions, processes, and equipment. This is plies 
part four of a five-part article by Andrew - P 
TE Page 39 WY Machine Tool Builders Report 
Steady Business Trend 
Vs Latest Production Methods Charles A. Weinert, Eastern Editor, covers 
at Plymouth Assembly Plant the machine tool industry in an interest- 
Extensive changes in final assembly tech- hg ha scagg “ap artic : be omparison 
o other years, backlogs, : u ‘OS- 
niques at the Plymouth plant are de- spapielhecper” re Sn Sees 
scribed and illustrated in an article by 
Joseph Geschelin, Detroit editor. New 
conveyor and painting systems are in- v 16 New Product Items and Other 
cluded in this coverage. Page 44 Features Such as: 
Machinery News, Metals, Airbriefs 


Our Washington Wire. 


pects are all discussed. Page 61 


Y= Austin Production Highlights 


This is the final installment of a two-part . .. continued on next page 
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Thisis BENDIX PRODUCTS DIVISION... 


“LEADER IN BRAKE 
' RESEARCH AND TESTING’ 


BENDIX MOBILE LABORATORY prepares to take to the highway in the interests of 


better braking and greater highway safety. Aboard is 


every scientific instrument needed 


to measure brake design and performance from every possible angle. 


s2 add even more depth to its 
research and testing of brakes and 
power brakes, Bendix Products Divi- 
sion now operates a unique mobile 
laboratory to gather the most com- 
plete braking data ever assembled. 


Equipped with the latest in scientific 
brake test instruments, the Bendix 
Mobile Laboratory will travel more 
than 100,000 miles per year making 
tests under all kinds of driving condi- 
tions, over all kinds of roads. It will 
thoroughly ‘‘road check”? new brake 
designs and developments in weather 
ranging from 30° below zero in Minne- 
sota to 110° in the Arizona desert. 


CAB OF TRACTOR in tractor-trailer combination 
carries supplementary instrumentation to that in trailer, 
so that driver can maintain complete control in line with 


y test stop instructions given by engineers in trailer 


A permanent record of each test 
run is being maintained for complete 
study and analysis. Special instru- 
ments aboard measure such factors as: 
speed and stopping distance; tempera- 
tures of lining, drums, wheel rims, 
and hydraulic fluid; speed of brake 
applications and time lag between 
trailer and tractor brakes; stroke of 
master and wheel cylinders; and pres- 
sure and displacement input to brakes. 


No one else in the world does as 
much brake research and development 
work as Bendix—‘‘Brake Headquarters 
of the World.’””’ Why not put this 
experience to work for you! 


A PART OF LARGE FLEET of Bendix brake test vehicles 


operated by Bendix Automotive Engineering, Research, 
Development and Road Test Departments. Much of 
work is done in mountainous country. Bendix also main- 
tains large test facility at Jennerstown, Pa 


Bendix orvaeeant 
South Bend, IND. 


AVIATION CORPORATION 


TEST RESULTS for each run can be checked visually 
by Bendix engineers during stops and are also recorded 
permanently on 25-channel oscillograph for detailed 
study later. Two-way radio (right) permits conversation 
with tractor driver and with South Bend headquarters 


MOBILE LABORATORY NO. 2 is also used to test 
brakes and power brakes in all kinds of weather over all 
kinds of terrain. Trailer interior houses battery of instru 
ments for checking and recording results of test runs 
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the strong 
= silent 


type 








SS 30dy and chassis welded together into one 


strong, light, noise-free unit—that’s the increasingly popular 
unit body construction used in many of today’s cars. Result 
not only the absence of squeaks and rattles but also added 


strength for extra safety...with less weight. 





Budd designed, engineered and constructed the first unit 
body to be put into production in the U.S.A. in 1939. Its 
currently growing popularity is proof of the foresight with 
which Budd facilities are being applied to serve the automotive 


industry. The Budd Company, Detroit 15. 


surovorive ID yA iA 
MH DEMEMEER owision 


Since 1916—serving the automotive in- 
dustry with research, design, engineering 


and specialized production facilities. 
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COLOR 
FILL 


CODE 
=» MARK 
€ + 


, © SiMpRINT 
your products, parts, 
caps, containers, etc. 
with the— 


ACROPRINTER® 


Tedious hand filling, messy 
spraying and sloppy ap- 
plications of color . . . are 
eliminated when you use 
the ACROPRINTER® 

We makeaflexible die of 
ACROPRENE® to exactly 
match the cavity, depres- 
sion and contour of your 
port or product, then set 
it in the ACROPRINTER® 
No. 301 or No. 401A. 
making your color filling 
operation a high produc- 
tion mechanical one that 
applies printing ink or 
enamel precisely and at- 
tractively. 

Die-Cast, stamped, em- 
bossed, molded, cast and 
engraved parts are ac- 
curately color filled with 
lettering and design. 


PACROPRINTER 
Model No. 
401A 


Model No. 301 
is a hand oper- 
ated machine 
adjustable for 
utmost perfec- 
tion. Model No. 
401A is the 
air-operated 
machine with 
that same pre- 
cise touch and 
higher speed. 


For FILLING or PRINTING, send a 
sketch, sample part or description 
with dimensions. Acromark Engi- 
neers will give you the full answer 
promptly, with illustrating data. 


303 Morrell St., Elizabeth 4, N. J. 
"The Original Marking Specialists” 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





Nuclear 
position, 


Congress and Atomic Ex- 
New York Apr. 


SAE 11th Annual Earthmoving In- 


dustry Conference, Peoria, III. 
Apr. 


SAE National 
New York 


Aeronautic Meeting, 
Apr. 


ASME.-Society for Advancement of 
Management, Management Con- 
ference, New York Apr. 


SPI Western 
Palm 


Conference, 
Apr. 


Section 
Springs, Calif. 


Air and Space Exposition, Los An- 
geles Apr. 


Show, 
Apr 


International Automobile 


New York 


Automatic 
Apr. 


Annual Conference on 
Techniques, Cleveland 


Tool 
Spring 
Springs 


Distribu- 
Meeting, 
Apr 


American Machine 
tors’ Assn., 
White Sulphur 


ASLE, 15th Annual Meeting, 


Cincinnati Apr. 


SP! Cellular Plastics Div., Automo- 
tive Conference, Detroit ...Apr. 


American Society of Tool and Man- 
ufacturing Engineers, Tool 
Show, Detroit ... .Apr. 


ASME Maint. and Plant Engineer- 
ing Conference, St. Louis ..Apr. 
AWS, 41st Annual Meeting and 

Welding Show, Los Angeles 
Apr. 


American Society for Metals, 2nd 
SW Metal Exposition and Con- 
gress, Dallas .Apr. 


ISA, 2nd 
Conference 
Francisco 


Instrument - Automation 
and Exhibit, San 
May 9- 


American 
Casting Congress 
tion, Phila. 


Foundrymen’s§ Society, 
and Exposi- 
May 9- 


8th International Automobile Tech- 
nical Congress, The Hague..May 9- 


and Convention, 
May 12- 


AIlE, Conference 
Dallas .. 


New 
May 23- 


Design Engineering Show, 


York 
SAE Summer Meeting, Chicago.June 5- 


Meet- 
.June 6-8 


AGMA (Gear Mfrs.) Annual 
ing, Hot Spring, Va. 


Machine Tool Exposition — 1960 
(sponsored by National Machine 
Tool Builders’ Assn.), Chicago 





DISCERNING 


i 


owe 
td. 


7 


aad 
ests 


at 


DARETSMIEN 
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Shaft Made of LaSalle STRESSPROOF with Copper 


Twin Disc Clutch Company 


ELIMINATES 
HEAT TREATING 
FURNACES 


by using 








with copper 


STEEL BARS 


In Racine, Wisconsin, Twin Disc Clutch Co. saved money on 
a plant addition by eliminating heat treating furnaces... 
and they continue to save on part costs by using a material 
which needs no heat treatment . . . STRESSPROOF. 





On the strength of over 15 years’ experience with 
STRESSPROOF, Twin Disc knew they could cut their costs 
by purchasing this material which has the necessary proper- 
ties in the bar. 


They produce about 150 different models of power take-off 
shafts . . . see cross-section drawing. These shafts must 
possess great toughness and have the strength to take 
heavy loads. They must resist wear at the journals. Because 
one end of each shaft must be machined to individual 
customer specifications, machinability is important. Warpage 
after machining cannot be tolerated. 


t 
fs 


Twin Disc power take-off unit 
Used to transmit power from indus- 
trial internal combustion engines. 


CEL 


STRESSPROOF with copper fills these requirements on all 
counts because it has these four qualities in the bar: (1) 
Strength without heat treating. (2) Machinability (copper 
further improves machinability). (3) Excellent resistance to 
wear. (4) Minimum warpage. 

By using STRESSPROOF, Twin Disc eliminates the cost of heat 
treating, cleaning and straightening. Working conditions are 
better . . . the plant is cleaner and cooler, and floor space 
requirements are less. Time and money consuming produc- 
tion steps are eliminated. 


Twin Disc gets better parts at lower cost, and perhaps you 
can profit by their experience. Unless you have investigated 
STRESSPROOF recently, you may be overlooking worthwhile 
savings, especially since copper has now been added to im- 
prove machinability. 





Available from your Steel Service Center. 


a Salle STEEL COMPANY 


1438 150th Street, Hammond, Indiana 


AuTomoTIvE INpustries, April 1, 1960 


Please send literature describing La Salle STRESSPROOF with copper. 


name. 





title 





company 





address. 











city 
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New LOO and 200 series 


Hy Powermatics 
add new versatility to automatic cycle milling 





—rapio 
—_———— 
sToe START 





AUTOMATICALLY MILLING TWO DIFFERENT PARTS to demonstrate 

the complex milling cycle which can be programmed on a 200 “te, 
Series Tracer Controlled HyPowermatic, merely by inserting 

plugs in the Telematic panel board. 








~ 





Good news for job shop and production shop managers, New 
CINCINNATI 100 and 200 Series HyPowermatic Milling Machines 
have the flexibility for both short runs and production runs. They 
incorporate several exclusive features, while retaining the rapid 
metal cutting characteristics of heavier members of the line. Hydra- 
mech table drive, for example, automatically eliminates backlash 
and assures smooth metal cutting for up-milling or down-milling, 
feeding right or left. Bed ways are square gibbed, flame hardened 
and automatically lubricated. Chips and cutting fluid are channeled 
into compartments at ends of the bed, keeping working area clean. 


New CINCINNATI 100 and 200 Series HyPowermatics (712 and 
10 hp) are built in plain and duplex styles. Versatile Telematic 
Control is standard equipment for programming automatic milling 


cycles on Automatic Rise and Fall and Tracer Controlled types. 
New CINcinnati 100 Series HyPowermatic Milling 
Machine with 36” table travel. Catalog No. M-2020-1. 


MILLING MACHINE DIVISION 


New catalog M-2020-1, containing details, will be sent on request. 
Milling Machine Division, The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. 








YOU GET SIX BIG BARREL 
BENEFITS with this new 
Udylok-Tempron assembly 


A plating cylinder so simple in construction... you can count 
on its long life expectancy and repair any damage with ease. 

















NEW INTERLOCKING CONSTRUCTION—No NEW FIELD REPAIRABLE DESIGN— NEW UDYBILT SUPERSTRUCTURE—C 


corrodible tie rods to rattle, work loose or get yndard parts are available from Udylite new principle, dependabl 


in the way ... no old fashioned cemented joints ntact with 3 


Exclusive interlocked rail and joint construction your Own repairs easily and rapidly isalignment 
employs just 12 parts no metal that will plate th just ao hammer and scr mesh no jum 


up in the entire cylinder unit. yrn_ cylinders to production in nutes. style cylinders and ir 











NEW UDYLON RING GEAR—WNew four pit NEW FIBERGLASS DOOR CLAMPS— HIGH WORK LOAD 


gearing provides greater-than-ever strength ar pecial epoxy-fiberglass mposition t repa BC 


durability. it's super rrosion resista jineered for rength they're 
not plate up .. . inert to all solutions. Nev f ble, light yht, impervic heat, 
low list price, too. ar rrosion. NO METAL PARTS 


tible, even under abuse. 


NEW BELT DRIVE . . . Udylok is alse 


with an improved belt-drive-hanger 


tional information about either model, consul corporation 


your Udylite man today or write: 
detroit 11, michigan 
world's fargest plating supplier 


on the west coast the: L. H. Butcher Company 


. , Circle 2 i » dats 
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LOOK 
FOR THE 


DIAMONDS-—SiGN 
OF FINISHING 
QUALITY 


4 good reasons 
why you should use 


® 


Chromate 
Conversion Coatings 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE GENERAL 


For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 
coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 




















IRIDITE—a specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with automatic equipment. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
flake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 











For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under “Plating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


4004-06 EAST MONUMENT STREET « BALTIMORE 5, MARYLAND 
BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
’ id Sn West Coast Licensee for Process Chemicols: . H. Butcher Co. 
—_— ical ond Eh 
cmt re | QTD? | QD?) CIIID*| EID? | CIID 


chemicol Processes, Anodes 
Chromat P i " 
Rectifiers Equipment, ond Supplies for Metal Fishing — Cootings Brighteners Supplies Equipment 
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Readers’ opinions or requests for additional information on material appearing 


in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 


column. 


No unsigned letters will be considered, but names will be withheld 


on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 5éth & 


Chestnut Sts., 


Al ENGINEERING REPORTS 


The AI Engineering Reports 
have been reviewed with great in- 
terest by engineering personnel of 
the Special Military Vehicles Office. 

As you know, our 
efforts are concentrated in research 
and development contracts in the 
field of military Should 
your publish reports on 
topics relating to this specialized 
would certainly appreci- 
ate receiving copies for review. In 
the future, if the occasion becomes 
appropriate, we will refer for your 


engineering 


vehicles. 
service 


area, we 


consideration reports and studies 


prepared by our engineering per- 
sonnel. 
A. A. Parquette 
Associate Engineer 
Special Military Vehicles 
Ford Motor Company 
Dearborn, Mich. 


@ Most happy to oblige.—Ed. 


I found the AI Engineering Re- 
ports of real interest. While not di- 
rectly connected with the automo- 
tive industry, I found your maga- 
zine very interesting and informa- 
tive. As a matter of fact, we have 
already purchased several of the 
items advertised. 

Carl Kertesz 

Vice President 

Electro Machinery Div. 
Design Tool Corp. 
Brooklyn, N. Y. 


& D SUPPORT 

The need is for grants from in- 
dustry to carry on activities of our 
own choosing and we need contract 
research. The former would serve 
to fill in the gaps between projects, 
to start new activities, etc., while 
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Philadelphia 39, Pa. 


the latter would provide a live link 
to industry’s needs and provide a 
direct return on industry’s invest- 
ment in us. 

I enclose a list of our 
activities. The 
support in this list is in- 


present 
research informa- 
tion on 
complete because no dollar figures 
or other scale are given. In many 
support consists in only 
an item 


does not 


cases the 
a few hours of shop time, 
of equipment, etc., but 
take care of salaries, overhead, et« 
But the list does give some idea of 
the scope of our activities and in- 
terest. 

W. E. Meyer 

Professor of 

Mechanical Engineering 

Pennsylvania State University 

University Park, Pa. 

ae Inquiries for furthe r informa- 

from readers. 


tion are invited 


Ed. 


BUSINESS PAPERS 


The influence of the technical 
and business paper upon the de- 
velopment of America’s advanced 
technology should be more widely 
appreciated. I suppose one of the 
greatest challenges facing the cre- 
ative editorial mind is the awaken- 
ing of industrial readers from the 
reveries of what we think we are. 
Breaking down the bias of superi- 
ority to which American industry 
has had some justifiable claim is, 
to the sur- 
vival of our free enterprise system. 

Kenneth G. Ellsworth 

Director of Public Relations 

American Standards Association 

New York, N. Y. 


in my opinion, a key 


For Finest Plated 


Standardize 1 


on SOUTHERN 


Fastener: 


Here's why it pays to buy all 
your plated fasteners from South- 
ern Screw. Southern makes its 
own fasteners from finest ma- 
terials available. Our stock ex- 
ceeds 1,500,000,000 pieces — all 
USA-made. 


We have our own certified plat- 
ing facilities specializing in cad- 
mium, zinc or nickel finishes. 
Your order can be plated over- 
night if necessary. Thus your 
fasteners can be made and 
plated at one reliable source of 
supply. No costly, time-consum- 
ing double handling is necessary 
when you buy Southern plated 
fasteners, because Southern 
makes, stocks, and plates under 
one roof! Constant quality con- 
trol is maintained through every 
operation. 


Whether your requirements for 
plated fasteners are large or 
small, write for Southern Screw's 
current Stock List, requesting 
information about the items and 
finishes you need. Address South 
ern Screw Company, P. O. Box 
1360, Statesville, North Carolina 
Manufacturing & Main Stock 
in Statesville, North Carolina 
Warehouses: 
New York @ Chicago © Dallas ¢ Los Angel 


Machine Screws & Nuts °¢ 

Screws * Wood Screws ¢ Stove Bolts 

Drive Screws ¢ Carriage Bolts 
Continuous Threaded Studs 


COMPANY 


MORTH CAROLINA 


SCREW 


STATESWHAEE 
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A statement from Behr-Manning Co.: Ou r Bu rro ugh S 


computer processes our customer 


order data in 1/50 the time” 
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Behr-Manning’s Philip Doherty (left) meets with members of his group at the Datafile Edwin C. Evans, Vice President and General Manager of Behr-Manning Co. 
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“Our Burroughs computer processes our 
customer order data in 1/50 the time... 
and provides our management with up- 
to-the-minute statistical reports for the 


control and planning of our business’ 
EDWIN C. EVANS 


Vice President and General Manager 


Behr-Manning Co. 


Oke 
OCS 
reer | 


Nearly 40,000 different products are man- 
ufactured by Behr-Manning Co., of Troy, 
New York, a division of Norton Company. 
These products have use in almost every 
manufacturing process... from the mak- 
ing of cars to the shelling of peanuts. The 
products are of three main types: coated 
abrasives, pressure sensitive tapes and 
floor maintenance products. Behr- 
Manning, with its parent company, the 
Norton Company, is the largest abrasives 
enterprise in the world, and Behr-Man- 
ning’s cellophane and other pressure sen- 
sitive tapes, sold under the “Bear” Brand 
are quality leaders in their field. 
Behr-Manning’s vast selection of prod- 
ucts are stocked and shipped from the 
factory warehouse and from 16 branch 
Their 


products are purchased by countless dif- 


warehouses across the country 


ferent types of customers through every 
major channel of distribution. 

The company, which began as a sand- 
paper business in 1872, now has 3,000 
employees. As Behr-Manning’s line of 
products and list of customers grew, their 
record keeping and accounting proced- 
ures also became extremely complex. In 
November, 1958, they installed a Bur- 
roughs 205 electronic data processing 
system to solve their paperwork problems. 

Behr-Manning’s decision to purchase 
a Burroughs 205 was preceded by con- 


siderable investigation. Vice President 


and General Manager, Edwin C. Evans, 
states, “We first organized a 6-man study 
team. The group’s job was to determine 
whether or not a data processing pro- 
gram would help us, and if so, to recom- 
mend which data processing system 
would help us most. When we decided 
to enter electronic data processing, the 
group prepared a detailed description of 
our particular requirements. We settled 
on Burroughs equipment because the 205 
best satisfied our specific needs. Further- 
more, the high capacity, low-cost random 
access Datafiles were especially suited to 
our application” 

The computer soon took over a num- 
ber of complex clerical functions... in 
actuality, 19 different computational as- 
signments, from factory payroll to bud- 
get reporting. The computer's capacity 
enabled it to do all of this work in only 
10 hours per week. 

Despite the magnitude of these jobs, 
this was not the chief reason for acquir- 
ing the 205. Behr-Manning’s most im- 
portant need is a process called “order 
entry,’ which literally automates the en- 
tire sales-inventorv-billing-report cycle. 

The source of all Behr-Manning opera- 
tions is the customer order. which is also 
a source of a mass of paper work. It 
must be edited, analyzed and repro- 
duced prior to completion of processing. 

“All order entry, from every branch, 
can be done by our 2057’ states Philip 
Doherty, Behr-Manning’s Manager of 
Operations Analysis and Planning. “We 
process thousands of orders a day. An 
original order is picked up just once at a 
receiving location and all the work is 
done automatically in the system. An 
order coming in from a branch office is 
transmitted in minutes to headquarters 
by private wire, quantity and item data 
are automatically fed to the computer, 
and return wire messages make stock 
status and shipping information instantly 
available to the branch office” 

In addition to processing the order, 
the 205’s magnetic tape Datafiles, each 
having a capacity of 20,000,006 digits of 
information, hold many thousands of dif- 
ferent customer and product records 
When an order is entered in the 205, the 
computer locates the appropriate cus- 


tomer and product records, then issues 


Burroughs Corporation 
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either a production order or shipping in- 
struction. It also automatically prices the 
order and issues the invoice. Upon com- 
pletion of a customer order, the computer 
automatically issues factory orders to re- 
plenish the stock level of the factory or 
branch warehouse. 

The statistics accumulated by the 205 
are then prepared in numerous different 
reports which are distributed either daily, 
weekly, monthly or quarterly in a di- 
gested form for Behr-Manning manage- 
ment. The reports include information on 
sales, finance and production, Previous 
to the 205 these statistical analyses re- 
quired as long as three weeks to prepare. 
Now, even the most involved report can 
be issued in 48 hours, and if information 
is needed more quickly, it can be obtained 
by inquiring through the computer con- 
sole. In such cases, specific replies are 
typed automatically by the printer. 

“These up-to-the-minute reports,’ says 
Behr-Manning’s President, Elmer C. 
Schacht, “are invaluable to us in the plan- 
ning and control of our business. The in- 
formation obtained from one waste 
report alone should save us thousands of 
dollars a year. In addition to improving 
the speed and accuracy of our own op- 
eration, installation of the 205 benefits 
our customers with the fastest possible 
service. 

Behr-Manning originally leased their 
205 computer, but after about nine 
months of use, they decided to purchase 
it. Vice President Edwin C. Evans points 
out, “By June, 1959, it was obvious that 
our 205 would accommodate all of our 
‘order entry’ procedures plus many of our 
other data processing needs. So at that 
time we purchased the 205 outright. The 
equipment had proved itself and it made 
economical good sense to own it rather 
than rent it? 

Like the people of Behr-Manning, 
hundreds of other industrial and business 
users are confir ming the Same experienc S. 
Burroughs complete line of electronic 
data processing equipment is backed by 
a coast-to-coast team of computer special- 
ists, all eager to tell you how Burroughs 
can help in your business. For additional 
information, write General Manager, 
Data Processing Systems Group, Detroit, 


Michigan. 
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Aristoloy meets severe cold extruding 
requirements on track bushings 
for Caterpillar Tractor Company 





On the backward extrusion of this track bushing a 3 x 5-inch hollow blank is 
extended to 8 inches in a single blow. For uninterrupted flow of production, 
chemical and physical uniformity of the material is essential. 


On thousands of parts Aristoloy electric furnace steel has fulfilled the stern 
production requirements of cold extruding. 


Controlled melting of selected scrap, careful rolling and precise heat treating 


and finishing, this is why Aristoloy is so ideally suited to high volume production 
where rejects caused by material faults and deficiencies can be so costly. 








For complete information about Aristoloy leaded or standard carbon, alloy and 
Stainless grades, call the Copperweld representative in your nearest large city 
. +. Or write today for NEW PRODUCTS & FACILITIES CATALOG, 








COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION + 4025 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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GM Plans Smaller Autos 


‘61 Models to Average About 76 In. Wide 


By Hugh C. Quinn, Detroit Reg'onal Editor 
and C. B. Campbell, News Editor 


TRUCK BENDS IN MIDDLE 


ib started the 


Compacts Made Money 





Goodyear Chemical 
Combats Tire Cracking 


Diamond T Introduces 
Fiberglass Tilt Cabs 





Isbrandt Elected 


BORGWARD GROUP INTRODUCES ARABELLA 


two-door sedan, with a flat four-cylinder engine and front wheel drive 
has been introduced in New York. It has a maximum speed of 75 mph and is 
timated to give 35 mp It has a 865, in. wheelbase and is 1495 in. long 


weighs 1530 lbs. and sells for o.e., New York 


VE IND STRIES 








AMC Will Construct ' ee | Churchill Predicts 
Plant Near Toronto | Prosperous Year 


San Jose Plant 
Making Only Falcons 


VALIANT PRODUCTION IN DELAWARE 


VW Imports Wagons, 


Trucks From Brazil 
importing VW 


Volkswagen S 
rucks and statior 
Brazil to supplement 
shipments from Germany, ac: 
ng to Dr. C. H. Hahn, vice pres 


ike 


ient of Volkswagen of Amer 


at di 


wagons m ide 


aygving 


There is a month’s wait for st 
try 


in this cour 
3ays abo 


try by the end of 1960 
from the German factory 

at ( hrvysler Corp s Newark Del assem 
and 


plant manager 
1500 


assembly line 
Louis B. Kazmerowski (left) 


April is expected to exceed 


36.000 this year, he ided 

: " — First Valiant leaves 
sepes . bly plant. Holding sign are 
Caleb Boggs. Output for 


reach 
The Brazilian vehicles 
same New York port-of-entr 


Gov. J 
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Hupp Income, Sales 
Up 270 and 35 Pct. 


Chart of Hupp 
sales shows 35 per ¢ 


rise in 1959 


Economist Hails 
Business Outlook 


Rockwell-Standard 
Sets Earnings Record 








Another new development using 


B.EGoodrich Chemica] :» mtcria: 


Oe nee 4 
a oo 
é 
Line of Pendent SAFE switches with housing of Hycar are manufactured by -Joy 
Manufa turing Company, Nlectrical Products Division, St. Louis, and distrib- 


uted by Graybar. Switches are available in 4- and 6-button models with choice of 
lettered legends. B.F Goodrich Chemical Company supplies the Hycar nitrile rubber 


For extra safe, improved operation 


New pendent switch 
is encased 
in Hycar rubber 


This new pendent switch is designed 
for use on hoists and other devices 
where suspended or portable switches 
are required. It is encased in a housing 
made from tough, resilient Hycar 
nitrile rubber. 

Because Hycar permits such accurate 
molding, ‘‘O”’ ring seals are molded right 
in to make the switch watertight. 
Like any product made of Hycar, this 
housing is unusually resistant to oils, 
greases, acids and other corrosives. 
Unlike other materials tested, Hycar 
will not harden or stiffen at low temper- 
atures. Pushbutton diaphragms stay 
flexible. 

Another important advantage to the 
design of these switches is the re- 
silience provided by the covering which 
protects the switch from damage even 
if it hits a hard object. 

Here’s another example of how Hycar 
nitrile rubber is improving products 
and opening new markets. For fur- 
ther information, write Dept. FL-1, 
B.F.Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


Hycar 
Rubber, y J alex 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


EW MECLbOCAIW, EON vinyls + HYCAR rubber and latex + GOOD-RITE chemicals and plasticizers 


AUTOMOTIVE INDUSTRIES, April 1, 1960 Circle 117 on Inquiry Card for more data 








Now! Automatic Lubrication for: 





Heavy-duty bull gears / 





@ Heavily loaded plain bearings/ 





= = Heavy-duty chains! 





Heavy-duty slides and ways/ 





Largest size anti-friction bearings / 
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$473 Million Spent 
On Big 3 Plants 


The Big Three spent $473 mil- 
lion in 1959 on plant expansion 
and modernization programs—an 
increase of some $52 million over 
the previous year but well below 
the average of the last decade. 

30th Chrysler and _ General 
Motors showed increases in their 
capital expenditures while Ford 
reported a drop from $89 million 
a year ago to $75 million in 1959. 
Ford is expecting an increase dur- 
ing 1960, however, with several 
plant programs already under way. 

A new Ford glass research and 
process development center is be- 
ing established at Lincoln Park, 
Mich., and additional fabricating 
facilities are being provided at 
the Dearborn glass plant. 

Work on titanium carbide tool 
bits was completed in 1959 at the 
Research and Engineering Center, 
and titanium bits are now being 
used. They have proved far su- 
perior to tungsten carbides in 
some semi-finish and finish ma- 
chining operations. 

Ford Motor do Brasil S. A. has 
substantially completed a major 
expansion of plant and facilities 
to produce trucks under a Brazil- 
ian decree which has the effect of 
requiring manufacture of 
automotive vehicles. In 1959, the 
Brazilian company produced 17,- 
240 trucks, an increase of 60 per 
cent above 1958. 

In Argentina, Ford was the first 
manufacturer to obtain government 
approval to make light and medium 
trucks. Ford plans to make sub- 


local 
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RED CHINA'S FIRST PASSENGER VEHICLE 


The Red Flag is claimed to be entirely of Chinese origin and is said to be in 
production at Changchun. Shown at the recent Leipzig Fair, the six-passenger 
sedan is powered by a 344.65 cu in. V-8 engine developing 220 hp at 4400 rpm. 
It features four-barrel carburetors and has a standard automatic transmission. 
Its over-all length is 226 in. while it has a wheelbase of 133.5 in. 





stantial investments there in 1960 
and 1961 and visualizes increased 
truck production. 

Ford property, plant and equip- 
ment decreased by $25 million to 
$2,574 million at the end of 1959. 
The balance included unamortized 
special tool costs of $166 million 
and facilities other than special 
tools at cost in the amount of 
$2,408 million. During the year, 
the balance of unamortized special 
tool costs decreased $34 million 
and gross investment in other fa- 
cilities increased $9 million. 

GM upped its plant expenditures 
from $269 million in 1958 to $320 
million. Largely responsible for 
the increase were plant conversion 
programs for the new Corvair, par- 
ticularly at Massena and Tona- 
wanda, N. Y. and Willow Run, 
Mich. 


Chrysler’s facilities outlay 
climbed from $63 million to $78 
million, with a good share of the 
money going into the new St. Louis 
assembly plant and into plant con- 
versions for the 1960 


unit body construction of all pas- 


necessary 


senger cars except Imperial. 

During the last 10 years, the Big 
Three together spent about $7.5 
billion on capital expansion, with 
the bulk of it paid out during the 
1954-57 period. Chrysler’ spent 
nearly $1 billion, with the heavy 
spending in 1955 and 
AI March 1, Page 19 

GM averaged $440 million a year 
during the period, with most of it 
spread over a four-year period in 
the mid-Fifties. Ford averaged 
$213 million a year, with a peak 
of $815.6 million during the brisk 
1956-57 period. 


1956 (see 











Imports of semifabricated alu- 
minum products into the U. S. in 
1959 increased 80 per cent over 
1958. Aluminum scrap imports in 
creased 10 per cent while imports 
of crude aluminum decreased six 
per cent. Imports of plates, sheets, 
bars, rods, circles and miscellane- 
ous items amounted to 101.5 mil- 
lion Ibs., or 82 per cent over 1958. 
Belgium maintained its place as 
principal supplier while Japan 
moved up from sixth in 1958 to 
second last year. 

* > . 

Truck and bus body manufac- 
turers shipped products valued at 
$305 million in 1958, a 25 per cent 
increase over 1954. Average em- 
ployment in the industry rose 2 
per cent from 1954 to 1958. Value 
added by industry manufacturers 
amounted to $144 million in 1958, 
an increase of 18 per cent over 
1954, 

e @« « 

World production of natural rub- 
ber amounted to 200,000 long tons 
in December, 1959, compared with 
195,000 tons for December, 1958. 
The output for 1959 was estimated 
at 2,065,000 tons against 1,957,500 
tons in 1958. World consumption 
last year was 2,105,000 compared 


with 1,982,500 tons in 1958. 
> * > 

Progress in developing wire in- 
sulation that withstands tempera 
tures to 1500F is reported in two 
Air Force research reports re- 
leased to industry. 

* 

Airframe weight of civilian air- 
craft shipped in 1959 totaled 23,- 
132 thousand lIbs., a 39 per cent 
rise over 1958. Shipments rose 
from 6,882 planes, valued at $500.5 
million in 1959 to 8,242 planes 
worth $899.6 million last year. 

°e 2 8 

U. S. imports from Western 
Europe reached an all-time high in 
1959, while U. S. exports to that 
area gained only slightly over 1958. 
U. S. exports to 13 countries in 
Western Europe rose only $45 mil 
lion in 1959, while imports from 
those countries increased by more 
than $1 billion. 


Synthetic rubber now accounts 
for two-thirds of the total rubber 
used in the U. S. and its use is 
rapidly increasing abroad, Good- 
year Tire & Rubber Co. reports. 
The company plans a_ synthetic 
rubber plant in Australia and is 
participating in a synthetic plant 
in Brazil. At the same time, it is 
replanting its rubber plantations 
with higher yielding trees. 

. o > 

Army Ordnance researchers have 
developed an improved preserva- 
tive brake fluid for automobiles 
and trucks. The fluid has proved 
successful in storage up to 30 
months and in operation at zero 
temperatures. It has an acceptable 
boiling point and causes little de- 
terioration of rubber cups. 


* * > 


Why some metal parts have a 
shorter useful life than others is 
the subject of an Air Force re- 
search report released by the U. S. 
Department of Commerce. Metal 
fatigue is measured by the re- 
searchers in terms of cycles of 
loading and unloading. 


Sol . * 


Despite a slight increase in total 
U. S. exports to the area, U. S. 
exporters lost ground in two of 
their best Far Eastern markets in 
1959 and competition in the area is 
gaining, the U. S. Department of 
Commerce reports. For the first 
time in U.S.-Japanese post-war 
trading, the U. S. bought more 
than it sold to Japan. U. S. pur- 
chases topped $1 billion—50 per 
cent higher than in 1958—while 
LU. S. sales to Japan amounted to 
slightly more than $900 million. 
The U. S. share in the Philippines 
market continued its steady de- 
cline since 1949 and dropped to less 
than 50 per cent. 


* * > 


An improved process to reclaim 
industrial diamonds from machine 
wiping cloths has been developed 
by the Springfield (Mass.) Armory. 
The more economical and faster 
process is said to salvage five to 
nine per cent more of the fine dia- 
monds, formerly wasted. 





Automotive Sales Aid 
Wagner's Record Year 

Record sales of Wagner Electric 
Corp. in 1959, a 31 per cent in- 
crease, are expected to be surpassed 
this year, G. W. Brown, president, 
has told the stockholders in the con- 
cern’s annual statement. 

Mr. Brown attributed the record 
sales to activity in the automotive 
and electrical fields and to new prod” 
ucts developed in the last several 
years by Wagner researchers. 

1959 sales totaled $111.3 million, 
10 per cent higher than in 1956, 
the previous record year. Net earn- 
ings amounted to $6.5 million, or 
$3.22 a share. 

Dividends totaling $3 a share 
were paid during 1959 and Wagner 
also distributed a 100 per cent 
stock dividend without reducing 
the $15 per share par value. 

An expansion program, under 
way for some time, will continue in 
1960 with manufacture of frac- 
tional horsepower motors at the 
new plant in Brinkley, Ark. 


Clevite's Profits 
More Than Doubled 


Clevite Corp.’s total sales, profits 
and profit per share all set records 
in the 12 months ended Dec. 31. 

Sales and other revenue were 
$86.1 million compared with $64.7 
in 1958. Profits were $6.4 million, 
equal to $3.36 a share, as against 
$3.1 million and $1.60 a share in 
1958. 

Continued growth of the replace- 
ment and non-automotive bearings 
business is predicted by James L. 
Myers, board chairman. 

Capital expenditures of approxi- 
mately $5 million were larger than 
ever before. Research development 
and engineering programs cost an- 
other $5 million. This amount put 
Clevite in the top range of Ameri- 
can industry in the proportion of 
research to sales volume. 
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World's Largest Broach Among Tools 
At GMC Truck Engine Plant in Pontiac 


New types of high-precision ma- 
including the world’s 
largest broach, are being used to 
manufacture GMC Truck V-6 and 
V-12 gasoline engines at the Pon- 
tiac, Mich., plant. 

The 100-ton broach handles both 
V-6 and V-12 engine block castings. 
The V-6s have three different bores. 

Another new machine grinds 
crankshaft fillets to such accuracy 
that crankshaft failure in that area 
is virtually a thing of the past ac- 
cording to Calvin J. Werner, Gen- 
eral Motors vice president and gen- 
GMC Truck & 


chine tools, 


eral manager of 
Coach Div. 

In the three years spent in de- 
signing and setting up the GMC 
engine plant, 192 machines were 
brought in and integrated with 75 
existing machines. 

At all possible stations, quality 
inspection 


control equipment and 


World's Largest Broach at 
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tools, both automatic and manual, 
take care of in-process gaging and 
final inspection. Automatic installa- 
tions conduct tests for hardness, 
leaks and check functional and di- 
mensional tolerances. 

An innovation is establishment 
of control stations that automati- 
cally signal when tools 
grinding. The life cycle of a tool 
is pre-determined, and a_ count- 
down timer is set for the proper 
number of operations on each tool. 


need re- 


The latest in automatic washing 
equipment removes chips, dust or 
grit at every point along the ma- 
chine tool line, where they occur. 
Overhead dust collecting ducts also 
are a part of the system. Under- 
ground conveyors carry off chips 
and other waste. 

Of 580 operations on the !ine of 
V-6 engines, Mr. Werner pointed 





GMC Truck Plant in Pontiac 
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out, more than 540 also apply to 
parts for the V-12. 

With three different bore sizes 
for the various engines, a variety 
of piston sizes is required. All are 
machined on the same automati- 
cally-controlled line. 

The plant covers two flocrs and 
comprises an area of 619,550 sq ft. 


Tractor Sales Increase 
Y & T 1959 Profits 


tecord sales and income of Yale 
and Towne Mfg. Co. in 1959 are 
expected to be equalled or sur- 
passed this year. 

The 1959 net income after taxes 
totaled $5 million, an increase of 
39 per cent over the 1958 income of 
$3.6 which included $1.1 million 
as a credit resulting from 1951-52 
income taxes. Net earnings were 
equal to $2.26 a share last year as 
compared with $1.63 in 1958. 

Gilbert W. Chapman, president, 
said the company’s totaled 
$144 million a 24 per cent increase 
over sales of $115 million in 1958. 
Sales of earth-moving tractor 
shovels, materials handling equip- 
ment and lock and hardware prod- 
ucts were the highest in the com- 
pany’s history. 

The largest 
Chapman reported, occurred in the 
materials handling equipment oper- 
ations, including the Trojan Trac- 
tor Shovel Div. 


sales 


sales increase, Mr. 


Capital improvement  expendi- 
tures last year totaled $2,797,769 
for new machine tools, patterns, 


jigs and dies. 


Heads Hoist Makers 

Herbert W. Gledhill, Jr., 
president and general sales man- 
ager, Shepard Niles Crane & Hoist 


vice 


Corp., has been elected president 
of the Hoist Manufacturers Associ- 
ation, Inc. 

















Aluminum Engines Common in Europe; 


Makers Quadruple U. S. Use of Metal 


Many European auto manufa 
turers are using aluminum engine 
and as much as four times more 
aluminum in their autos as U. S 
makers 

This was the report of J. H 
Smith of the 


Aluminum Co, of America on thei: 


Dunn and James M. 
recent return 
European trip 

The Alcoa experts pointed out 
that while U. S. makers use about 
> Ibs of aluminum per car, Fiat 

ses between 100 and 120 Ibs, or 
four per cent of the auto’s weight 
Lancia uses 250 lbs of aluminum 
and Citroen 200 lbs. 

Most European machines are low 
powered and engines operate at 
much higher speeds to deliver 
maximum output. Since Europeans 
keep their autos for a number of 
vears, they expect to have the en- 
rebuilt. 
placeable cylinder liners are com 


gines Consequently, re- 
mon. 

In the U. S., engine designers 
shun cylinder liners because of 
their higher cost. This is one of 
the reasons for the lag in adoption 
of the all-aluminum engine. 

Because of difficulties in devel- 
opment of hypereutectic aluminum 
alloys and uneconomic foundry pro- 
cedures, there is widespread U. S 
interest in development of surface 
bores A 
finish for aluminum pistons suit 


coatings for cylinder 
able for aperation in an aluminum 
cylinder bore also is sought. 

Mr. Smith reported that light 
weight in trucks means nothing to 
Kuropean makers. In the U. S. 
manufacturers have made _ stren 
uous’ efforts to truck 
weights by using light weight ma- 
terials but have paid little atten- 


reduce 


tion to passenger cars in this re 


spect 


In contrast, European manufac- 
turers have gone all the way in 
aluminum in motor cars but have 
paid little attention to lightening 
the weight of their trucks. 

Mr. Dunn said few European 
auto makers produce their own pis- 
tons. Consequently, there is wide- 
spread specialization in pistons by 


from an extensive 


independents who make their own 
designs and do their own testing 

Many pistons are made of high 
silicon alloy (18-25 per cent sili- 
con), particularly for two-cycle en 
gines that normally run 
than four-cycle engines. European 
makers agreed the high silicon al- 
loys are more difficult to cast and 
machine. But, they said, there are 
fatigue 


indications the pistons’ 


strength is improved at higher 
temperatures. 

Use of aluminum engine bear- 
ings is widespread in Europe 
Some are of the conventional 6-7 
per cent tin alloys, made as cast- 
ings. One company is using a lead- 
zinc alloy and is machining bear- 
ing from extruded stock. Another 


favors impact extrusions. Also 


hotter 


used is a combination of the tin- 


aluminum bearing alloy bonded to 
a high strength aluminum-copper 
alloy backing. Others prefer the 
tin-aluminum alloy bonded to a 
steel back. 

Many European auto makers em- 
ploy aluminum brake drums with 
inserts. One company 
uses disc brakes on all models that 
exceed 80 mph. At least one make: 
has standard aluminum wheels. 


cast iron 


Corvair's Manza 
Expected in Month 


Chevrolet is expected to begin 
production in about a month on the 
Corvair Manza, with dealer intro- 
duction slated for late May or early 
June. 

The Manza, which was previewed 
at the Chicago Auto Show, is a two- 
door Corvair coupe with a dressed- 
up interior. 


“BLACK BOX" TESTS BRITISH AUTOS 








Electronics engineer Alan Potton adjusts telemetry transmission equipment 
through which readings from 23 points on new automobile are relayed to 
ground station. Officials of Sir W. G. Armstrong Whitworth Aircraft, Ltd., 
have tested strain, pressure, vibration and temperature in 10 minutes. For- 
merly, the conventional tests took 10 weeks. 
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A-C Net Increases 
To $22.4 Million 


Allis-Chalmers Mfg. Co. 
in 1959 totaled $539.6 million, $7.5 
million more than the $531.9 mil- 
lion sales in 1958. 

Net earnings amounted to $22.4 
million, equal to $2.47 a share and 
about $3 million more than the 
$19.2 million or $2.34 a share in 
1958. 

The backlog of electrical and in- 
dustrial apparatus amounted to 
$245.2 million on Dec. 31, 1959, an 
increase of more than 26 per cent 
over the previous year’s backlog. 

Within the year, new plants 
were added at York, Pa.—hydrau- 
lic turbines and valves; Deerfield, 
Ill. and Wauwatosa, Wis.—tractor 
shovels and construction equip- 
ment; Appleton, Wis.—paper-mak- 
ing machinery; and Milan, Italy— 
crawler tractors. 

A large engineering office was 
established in Washington, D. C.., 
which houses 200 persons engaged 
in advanced nuclear power plant 
design. 

More attention is being directed 
to research, development and engi- 
neering than ever before in A-C’s 
history. At the present time, 4000 
persons are engaged in one phase 
or another of these fields. Approxi- 
mately 5 per cent of the sales in- 
come dollar is allocated to such 
activities. During the last five 
years these dollar outlays have in- 
creased more than 40 per cent. 

Last October, after four years 
A-C showed a working prototype 
of a fuel cell, a device which con- 
verts the chemical energy in cer- 
tain common gases directly into 
electricity. For demonstration pur- 
poses the fuel cell package was 
mounted in the chassis of a farm 
tractor. The 15 kw of electrical 
energy turned a standard A-C 20 
hp D-C motor, which, in turn, 
drove the tractor pulling a two- 
bottom plow. 


sales 
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FIRST FLIGHT PHOTO OF ANTI-SUBMARINE PLANE 


The U. S. Navy’s new P3V-1, with bomb bay doors open, is seen on first flight 
off the California coast. Bomb bay will be fitted with suspension pylons to 
carry and release torpedoes, depth charges and special weapons. Developed 
from Lockheed’s Electra, the P3V-1 has new snub-nose radome, shortened 
forward fuselage and carries devices to find metallic targets. 


J&H Net Is $640,000 
Despite 5-Month Strike 


Jack & Heintz, Inc., showed a 
net income of $640,000 in 1959, or 
76 cents a share. This compares 
with $1.18 a share in 1958. 

Sales last year were $15.3 mil- 
lion despite a five-month strike. 
In 1958, sales were $19.1 million 
and the net income was $1,006,000. 

Phillips W. Smith, 
said the company 


president, 


prime electric power system for 


jetliner and 
other com- 


the Douglas DC-8 
equipment for many 
mercial airliners. The firm is ex- 
panding its motors for missiles 
and expects 1960 to be even more 
profitable than 1958. 


AMC Buys Land 
For Employee Parking 


American Motors Corp. has 
bought a property near its Keno- 
sha, Wis., body plant for additional 
parking space for employees. 

Rapid growth of employment at 
the AMC plant has made parking 
a problem. This is multiplied by 


supplies the 


shifts overlap 
operates 24 


the fact that 
slightly. The plant 
hours a day, six days a week. 


A wildcat stoppage involving 200 
workers was staged last week to 
protest the parking _ situation. 
About 250 more parking spaces 
have been made available by the 
purchase. In addition, AMC will 
use a vacant building on the plot. 


Triumph's Compact 
To Bow at N. Y. Show 


Motor Co. 
public see its new 


Standard - Triumph 
will let the 
Triumph Herald small car for the 
first time at the International Au- 
tomobile Show opening April 16 in 
New York. The Herald comes as a 
sedan, coupe or convertible, and is 
built on a 91.5 in. wheelbase. The 
sedan has a 40 hp, four-cylinder en- 
gine, while the coupe and con- 
vertible carry 50 hp ratings. 


East Coast port-of-entry price 
will be $1999 on the sedan and 
$2149 on the coupe. The convertible 
price will be announced later. 








RELIABLE 


Whether for close-coupled main 
drive lines or for exposed steer- 
ing and adjustment drives, de- 
signers have learned to rely on 
MECHANICS. Where joints must 
run all day at high angles— 
where there are severe shock 
loads—where wide angles and 
long slip are common — and 
where dirt and/or moisture con- 
stantly are present—MECHANICS 
Roller Bearing UNIVERSAL JOINTS 
are used. Lubrication is so tightly 
sealed in that dirt and moisture 
cannot enter. Our engineers will 
be glad to show you how 
MECHANICS Roller Bearing 
UNIVERSAL JOINTS will help in- 
sure the reliable operation of 
your product. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner © 2024 Harrison Ave., Rockford, Ill. 


MECHANICS 
Roller Reari. 


hearing I] 
UNIVERSAL JOINTS 


For Tractors + Trucks and Farm Machines ) 


Export Sales: Borg-Warner Internationa! 
36 South Wabash Chicago 3, Illinois 
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IN THE NEWS 





Ford Motor Co., 
Ford Div.—O. F. Yando 
has been appointed 
Southeastern sales 
manager. 


General Motors 
Corp., United Motors 
Service Div.—J. Patrick 
Kane has been frans- 
ferred from director of 
product service, AC 
Spark Plug Div., to 
national accounts. 


Clark Equipment 
Co.—Robert M. Tobin 
has been appointed 
Chicago sales man- 
ager. 


Hughes Aircraft Co 
Ground Systems Group 
—Dr. Nicholas A. Bego- 
vich has been named 
assistant manager. 


Chrysler Corp., Ply- 
mouth-De Soto-Valiant 
Div.—Frank J. Susia- 
vich has been named 
assistant general man- 
ager. 
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General Motors Corp., Central 
Foundry Div.—Robert L. Newtson has 
been promoted to plant manager at 
Bedford, Ind. 


Electric Autolite Co—James F. 
Gage has been named chief engineer 
for ignition and controls and L. Paul 
Atwell has been named product man- 


ager, Spark Plug Div. 


Perkin Engineering Corp.—Johan 
H. G. Maters has been appointed ex- 
ecutive vice president in charge of 
manufacturing. 


Chrysler Corp.—A. P. Podges has 
been named director of quality con- 
trol for the Car and Truck Assembly 
group. 


Mather Spring Co.—Donald Elliott 
has been named plant manager and 
Clinton Wohlmuth has been appointed 
quality control manager. 


Joseph T. Ryerson & Son, Inc.— 
Thomas Z. Hayward has been appoint- 
ed senior vice president and Weaver 
E. Falberg has been named vice presi- 
dent in charge of sales. 


Goodyear Tire & Rubber Co.— 
Howard H. Babcock has been named 
news bureau manager. 


DeVilbiss Co.—D. L. Bohon has 
been appointed manager of industrial 
sales. 


ACF Industries, Inc.—Donald Jen- 
sen has been appointed advertising 
and public relations manager. 


Firestone Tire & Rubber Co.—T. A. 
Robertson has been named manager 
of tire engineering and development. 

Albion Malleable Iron Co.—Thomas 
T. Lloyd has 
president in charge of manufacturing. 

All-O-Matic Mfg. Corp.—Robert A. 
Todd has been named vice president 


been appointed vice 


in charge of engineering. 

Ford Motor Co.—Leo C. Beebe has 
been appointed public and governmen- 
tal affairs manager, International 
Staff; John F. Mayhew, manager, pub- 
lic relations dept.; Joseph A. Frank, 
manager, governmental affairs dept. 
and D. E. McKellar, manager, adver- 
tising and sales promotion dept. 





Gabriel Co.—John B. Hamre (left) has 
been named director of electronic sales 
and Henry J. Christ, Jr., has been ap- 
pointed vice president of operations. 


Beech Aircraft Corp.—Edward C. 
Burns has been promoted to adminis- 
trator for special projects; John F. 
Allen was named administrator of the 
commercial airplane division; Paul E. 
Allen was named chairman, research 
and development board and R. H. 
Owen was promoted to manager, 
manufacturing engineering division. 


General Motors Corp., AC Spark 
Plug Div.—Ralph D. Whittier has 
been named works engineer and AI- 
bert E. Gasvoda has been promoted to 
business manager and superintendent 
of defense manufacturing. 


Hughes Aircraft Corp.—Walter R. 
Klinger has been named comptroller. 


Yale & Towne Mfg. Corp.—William 
D. Black has been named assistant to 
the vice president in charge of domes- 
tic and foreign materials handling op- 
erations. 


Chrysler Corp.—John. E. Brennan 
has been appointed director of corpor- 


ate manufacturing staff and services. 
General Motors Corp., Allison Div. 
—Harold H. Dice has been named gen- 
eral manager. 
Allis- Chalmers Mfg. Co., Control 
Dept.—D. B. Scott has been named 


manager. 








Necrology 


Noel H. Miller, 55, western 
manager of Modine Mfg. 
Co.’s Automotive Div., died 
March 13. He was a member of 
the Society of Automotive Engi- 


sales 


neers. 
Clark, 69, died 
Springfield, O., 


Theodore E. 
March 2 near 
while on his way to Florida. Mr. 
Clark at one time held positions 
with several auto manufacturers. 
He was chairman of Atlas Indus- 
tries, Atlas Machinery Div. and 
Atlas Engine Works. 


Thomas J. O’Rourke, 71, for- 
mer Pierce-Arrow Motor Car Co. 
assistant to the president and 
general sales manager, died 
March 4 in Buffalo, N. Y. 
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Honeywell’s New Ultra-Vision* Z + \ 


Flame Detector senses only the flame! 





° . — + a . 1 me > >» 

No more hot refractor ld-i multiple burners. The Ultra-Vision Detec- Fla e Detector 
: : i all fuels 

new Ulera-Vision Flame Detector respond tor, not being sensitive to a hot refractory, 

ig but the ultraviolet energy giver can be aimed at each individual flame in 


and sparks hy the most convenient way. Actually pays 
; i" 


lame detector that c: ell the for itself in simplified installation and 


between real flam i 10 maintenance. For all gas, oil and mbi- 
refractory or glowing carbon ast nation gas-oil installations. Get complete 


in be absolutely sure that fu rf details from your nearby Honeywell field 
11 } 1 } Tar afhected ir 

ll be stopped in the absence of flame engineer. Call him today. Or, write for Not affecte ogi 
, , ; — refractory or gl 
Only this compact new control simpli- Bulletin 95-2776, Minneapolis-Honeywell, ’ 
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owing carbon, 


fies flame supervision of both single and Minneapolis 8, Minnesota. * Trademark 
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Economic MOBILITY 


ECENTLY, AT AN ANNUAL MEETING of a 

large industrial group, the subject of a 

major “growth industries” 
Spokesmen listed a number of trade and indus- 
trial fields as those which comprised the major 
“growth” fields. Their omission of the automo- 
tive field was not surprising. 


was discussed. 


It ToOK A GREAT DEAL OF PERSUASION tt 
bring the thinking of the group around to accept 
some of the basic facts about the automotive 
field. The first simple fact accepted was the 
proposition that everything that is made has 
to be moved from the maker to the consumer. 


MORE AUTOMOBILES AND TRUCKS ARE USED in 
such “mobility” functions every year. Growth 
pattern of trucks, tractors, and trailer-truck 
combos certainly supports the status of these 
kinds of automotive products as being in eco 
nomic “growth” areas. Moreover, more people 
go farther every year to reach places, and they 
go principally by automobiles. This steady in- 
crease in their radius of action certainly quali- 
fies the passenger car field as a “‘growth” in- 
dustry, because people have to get to the places 
to which they are going. These days they can 
not get to many towns, villages and cities by 
any combination of railroads, subways, elevated 
lines and/or ships. The vehicle passenger miles 
per capita by automobile are growing steadily, 
qualifying the passenger car industry as a major 
“growth” industry. 

IN EACH OF THE OTHER “EIGHT CYLINDERS” 
of the automotive industry there are comparable 
“growth” facts. Marine engines and industrial 
engines are in a spectacular long range trend of 
increased use. The entire U. S. Army has to be 
equipped with new and modern vehicles to pro- 
vide adequate military “mobility” of the variety 
now sought by the Chiefs of Staff. While the 
Army “mobility” vehicular program now seems 
to have a much larger “gap” between plan and 
fulfillment than the missile program, eventually 
the Pentagon may get around to ordering the 
vehicles which will have to be ordered to prevent 
inadequate preparedness for meeting the chal- 
lenges of limited wars. 
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An Editorial 


OFF-HIGHWAY VEHICLES, farm equipment and 
construction equipment also share in this total 
“growth” appearance of the automotive field. 
Facts and detailed data concerning these and 
other areas are available to any interested per- 
sons. The “compact” car clan seems to have 
run far ahead of 1959 original expectations 
with even larger “growth” looming strongly 
ahead. 


AUTOMOTIVE ANALYSTS OFTEN WONDER how 
such facts lag in reaching the public. On even 
the military vehicle situation, for example, it 
was only later in 1959 that American readers 
learned graphic details about the new emerging 
class of vehicles often described as “hovercraft.” 
But last May 7, 1959, the Royal Military Acad- 
emy, Sandhurst, Camberley, England, was told 
by Lt. Gen. Arthur G. Trudeau, Chief of Re- 
search and Development, Department of the 
Army (U. 8. A.), that “although the day of the 
horse cavalry is long past, we find that the com 
bat trooper may again embrace the wonderful 
esprit and dash of those old horse units. This 
time he will be a member of the ‘sky cavalry’ 
and dart around the battlefield on a true flying 
platform that hugs the ‘nap’ of the earth whil 
traveling at normal highway speeds.” 

LT. GEN. TRUDEAU DID MucH More than 
merely lecture to the British military students 
He pin-pointed a fact that all of us here in the 
United States ought to study more seriously. 
He pointed out that advances in “mobility” are 
inevitable, because both peacetime and military 
economy demand them. This mobility which is 
most closely bound to automotive vehicles is the 
largest single growth requirement of the public 
as well as the military organization, because no 
other industry can move so many increased num- 
bers of people as rapidly, as far and as econom- 
ically as they have to move. Let’s talk up mo- 
bility more. It tells what modern automotive 
vehicles provide. 


Editor and Publisher 





CHRONICOTE 


A New Low-Cost Corrosion-Resistant Valve Head 
Coating that Eliminates Deposit-induced Preignition 
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VALVE eae VALVE PROTECTED BY 
NOT PROTECTED a CHRONICOTE PROCESS 


CHRONICOTE is a newly developed Eaton process of applying 
a chrome-nickel alloy to heavy-duty valve heads. At reasonable 
cost, it provides a degree of protection against preignition and 
corrosion heretofore accomplished only by means of much more 


costly methods. 


We will be glad to furnish your engineers with technical re- 
ports covering life comparisons between CHRONICOTE and 
unprotected valves. We believe you will agree that Eaton 
CHRONICOTE Valves provide the long-sought solution to the CHRONICOTE 


problems of rapid corrosion and deposit-induced preignition. Means Extra Thousands 


of Trouble-Free Miles! 


VALVE DIVISION 
MANUFACTURING COMPANY 


BATTLE CREEK, MICHIGAN 


Write, wire or phone. 








PRODUCTS: Engine Valves * Tappets * Hydraulic Valve Lifters * Valve Seat inserts * Gears * Hydraulic Pumps 
Truck and Trailer Axles * Truck Transmissions * Permanent Mold Iron Castings * Automotive Heaters and Air Conditioners 
Fastening Devices * Cold Drawn Steel * Stampings * Forgings * leaf and Coil Springs * Dynamatic Drives and Brakes 
Powdered Metal Parts * Variable Speed Drives * Speed Reducers °* Differentials * Centralized Lubrication Systems 
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Daily quality audit reports 
check on assembly operations 
in 38 zones. 


IMPERIAL 
PLANT HIGHLIGHTS 


LOCATION 
8505 West Warren at Lonyo, 
Dearborn, Mich. 
PRODUCT 
Imperial, Imperial Crown, and 
Imperial LeBaron automobiles 
PERSONNEL 
2000 
QUALITY CONTROL 
INSPECTION STATIONS 
38 
FLOOR AREA 
More than | million sq ft on one floor 
TOTAL LENGTH 
CONVEYOR SYSTEMS 
20,780 ft or nearly four miles 
PAINT OVENS 
Six ovens totaling 1928 f 
PAINT PRESSURE 
LINES 
58,320 ft or more than II miles 
CAPACITY PRODUCTION RATE 
27 units per hr 
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By G. T. “Tom” Poirier 


PLANT MANAGER 


HE Quality Control program at Imperial is a highly 
PPintesrstes program aimed directly at quality improve- 

ment, not enly for the model presently being produced 
but for future models to come as well. We believe very 
strongly that the corner stone of a sound quality control 
program is concentration on defect elimination or preven- 
tion before they happen rather than the sorting of good 
from bad products after the fact. 


The quality control efforts are guided by a constant 
“feed-back” of information from many sources. These 
sources include in-process audits throughout the manu- 
facturing system, many different types of quality audits 
conducted daily by Central Manufacturing Staff personnel, 
and a report of warranty and customer complaint informa- 
tion from the field. From this information quality prob- 
lems are pin-pointed, the necessary cause and effect rela- 
tionships established, and an effort made to control or 


33 





eliminate the cause. In cases where 
inherent design conditions are in- 
volved, information is fed back to 
Engineering for corrective action 
on the model, 
these conditions on future models. 
comprehensive 


present avoiding 

In addition, a 
new model part sampling program 
is maintained in conjunction with 
new model pilot car activities. This 
program is intended to verify that 
tools and fixtures at both Chrysler 
and outside supplier plants are 


capable of producing parts and 
sub-assemblies to specifications 
prior to the start of new model 
production. 

All of these are never ending 


day-to-day quality control activities 


4 


and _ conditions 
changing as each model completes 
its cycle. 


FUTURE PLANS 


Future plans for the Imperial 
Quality Control program call for a 
better organization and definition 
of all functions related to quality 
More emphasis is to be 
placed on the data analysis and 
problem solving activities. The 
collection, analysis and dissemina- 
tion of information is to be mecha- 
nized where possible in order to 
get more facts into the hands of 
the proper people more rapidly for 
prompt corrective action. For ex- 
ample, a system of tabulating, re- 


with problems 


control. 


LEFT— 


Shown at one of the 38 Imperial qual- 

ity control zone inspection stations, an 

Imperial body gets a thorough paint 

finish inspection by quality specialists. 

An average of four gallons of primer, 

sealer and finish paint are applied to 
each Imperial. 


LEFT, BELOW— 


Certain Imperial bodies receive spe- 

cial hand care in the form of dry sand- 

ing prior to application of additional 

finish paint. Each Imperial spends an 

average of eight hours in the paint 
department. 








NEW 
WELDING PROCESS 
(MIG) 


for Critical Areas 


NEW welding system 

called MIG, [initials for 
metal, innert, gas) has re- 
cently been added to facili- 
tate quality handling of 
critical welding areas in the 
body-in-white section of the 
Imperial plant. Not intended 
to supplant the present re- 
sistance welding methods 
now in use, the new MIG 
system is used to weld body 
areas otherwise inaccessible 
to bulky resistance welding 
equipment. 

The MIG welding gun is 
literally shaped like a large 
pistol complete with trigger. 
A thin metal wire is fed 
through the top of the pistol 
grip into the center of the 
barrel. Direct current is fed 
to the barrel via connections 
in the base of the pistol 
grip. 

To weld a metal seam, the 
welder simply presses the tip 
of the pistol barrel to the 
area to be welded. He pulls 
the trigger. A shower of 
sparks, and the result is a 
neat round weld the size of 
a pencil eraser. 





Imperial quality inspectors 
report excellent consistency 
of quality with the MIG 
system. 
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cording and reporting each suppli- 
ers quality performance as each 
shipment is received, is now being 
installed. An active program is 
underway for the development and 
purchase of high speed I.B.M. elec- 
trical analyzing equipment in or- 
der to do a more thorough job of 
controlling the quality or electrical 
components both as received and 


in process. 


Water sanding of all Imperial bodies 

is done two complete times. Sanding 

assures satin-smooth finish by prepar- 

ing body for succeeding coats of finish 

paint. Smooth surface holds paint 
more readily. 


Final inspection OK is checked in de- 
tail before cars are transferred into 
the delivery floor area. 


It is also planned in the future 
to intensify our efforts in the area 
of educational programs. These 
courses range from “problem-cen- 
tered” instruction for production 
supervisors and operators to blue 
print reading for receiving in- 
spectors. 


Many Quality Control procedures 
and programs started at the Im- 
perial plant have been installed at 
other Chrysler Corporation Assem- 
bly plants. Among these are: an 
effective system for controlling 
body-in-white and body welding 
quality; a system which utilizes 
portable torque calibration stands 
to assure each wrench is perform- 
ing properly throughout the plant; 
a system of quality complaint in- 
vestigation reports for the purpose 
of defining quality problems, plac- 
ing responsibility and follow up for 
correction, and the I.B.M. system 
for supplier performance as men- 
tioned above. 


The Imperial Quality Control 
program has as one of its major 
goals, the delivery into the hands 
of Imperial dealers and owners, 
cars of a higher quality level than 
have ever been attained by the 
industry to date. This should in- 
crease the intrinsic value of the 
Imperial in the eyes of the owner, 
and increase his pride and pleasure 
of ownership. 
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PROCESS DESCRIPTION 


, 


Quality “auditors” move into the 
[Imperial plant without advance 
notice. They pick Imperials at 
random from the assembly line for 
basic quality audits which involve 
the checking of hundreds of items. 
Introduced in late 1958, the audit 
system has shown a _ continued 
quality up-trend which has con- 
tinued in the checking of 1960 
assemblies. The four basic cate- 
gories of quality checked include: 
body-in-white metal, a water-seal 
test, a visual body finish check and 
a functional 30-minute road test. 
The audits supplement a continu- 
ously operated quality control sys- 
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tem which is based upon operation 
of a 38-zone control checking oper 
ation. Nearly 100 quality control 
specialists are required for staffing 
these repetitive activities. Many 
of these experts have been trained 
in company-paid training sessions. 

Briefly, here’s how the fully de- 
veloped four-point quality control 
Fact gatherers on 
continuously 


system works: 
the production line 
gather information 
quality of product. These facts are 


pertaining to 


fed to a control group of analytical 
engineers, who analyze and chart 
over-all quality trends. The ana- 
lytical engineers interpret quality 
trend figures and “feed back” cor- 
rective-action recommendations to 
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Quality control station 
locations may be identi- 
fied on the accompany- 
ing floor plan by cross- 
checking the numerical 
and letter location codes 
listed for each quality 
check 


QUALITY 
CONTROL STATIONS 


INSPECTION LAYOUT | 
Precision dimensional checks to engi- 
neering drawings performed on parts 
as required. 


SALVAGE & REWORK ' Cx% 
Inspection of reclaimed salvaged ma- 
terial and reworked parts 


BODY-IN-WHITE RECEIVING 
INSPECTION | 
Inspection of all ‘incoming shipments 
of stampings 


TRIM & FINAL CAR eae? 
INSPECTION A-26 
Inspection of all standard parts a 
to release to the assembly area 
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SUB-ASSEMBLY WELDING 

& SEALING D-24 
Inspection of basic body components 
for spot welding quality and for seal- 
ng quality 


SIDE & MAJOR GATE WELDING 

& SEALING E-11-12 
Inspection of complete body assembly 
gate area spot welding and sealing 
operations 


CRITICAL AREA WELD INSPEC- 
TION E-15-16 
Final spot welding inspection of the 
complete body shell for quality of 
welds in critical areas 


MASTER BODY CHECKING 

FIXTURE D-6 
Check on locations of all important 
body assembly points on a sample of 
bodies daily 


GAS, ARC, AND BRAZE 
INSPECTION D-24 
Complete body inspection for place- 
ment and strength of all gas, arc, 
and braze welds 


METAL FINISH INSPECTION F-28 
Inspection of all metal surfaces for 
finish flaws and satisfactory fits 
WINDSHIELD & BACKLITE 


OPENING INSPECTION E-16 
Plug gage inspection to determine 
whether openings will satisfactorily 
accept the glass, and of drilled 
moiding holes for O/S moldings 


SAMPLE TORQUE INSPECTION F-20 
Of all body fasteners for tightness 


FINAL O.K F-14 
Of completed body prior to painting 


IN-PROCESS PAINT & SEALING.H-I0 
inspect quality of all sealing opera- 
tions and surface preparation of 
body prior to final paint application 


FINAL PAINT O.K J-34 
Inspection of bodies for color and 
color combination, paint coverage 
and finish prior to trimming 


PAINT REPAIR INSPECTION J-36 
Inspect refinishing operations on 
bodies not up to Imperial standards 
through normal processing proced- 
ures. Inspection of all two-tone bodies 
for second color quality 


TRIM MATERIAL CUT & SEW 
INSPECTION on second floor..HH-14 
Inspects cutting operations on leath- 
er and cloth Inspects all sewing 
operations 


INSTRUMENT PANEL INSPEC- 

TION 0-24 
For completeness, electrical and me- 
chanical performance, and appear- 
ance prior to assembly into the body 


TRIM LINE STATION L-44 
Inspects for completeness of trim in- 
stallations made from Paint to the 
end of the first production fore- 
mons group 


TRIM LINE STATION #2 L-36 
Inspects for completeness of all trim 
installations made by production 
group #2 and for repairs made on 
items written at station #19 


TRIM LINE STATION #3 L-28 
Inspects for completeness of trim in 
stallations made by production group 
33 and performs first electrical check 
of bodies. Checks off repairs written 
at station 720 


TRIM LINE STATION #4 L-4 
Inspects for completeness of all trim 
installations made by production 
group #4 and for proper repairs 
made on items written at station #21 


TRIM LINE STATION 35 L-12 
Inspects for completeness of all trim 
installations made on bodies by pro 
duction group +5 and for proper 
repairs made on tems written at 
station #22 


TRIM LINE STATION #6 L-18 
Inspects for completeness of all trim 
installations made on bodies by pro- 
duction group #6 and final electrical 
check. Checks off repairs written at 
station #23 


TRIM FINAL O.K ..O-16 
Checks off all repairs written at sta- 
tion #24 and checks travel ticket to 
make sure all repairs are complete 
Stamps travel ticket and puts trim 
okay sticker on windshield, unless fur- 
ther repairs required in hole 


TRIM REPAIR & BANK 

INSPECTION 0-15 
Final okay for major repairs not per- 
formed on line 


ENGINE AND CHASSIS 
INSPECTION . V-4 
Inspect for completeness and tight- 
ness of all accessable parts 


IN-PROCESS INSPECTION CC-I4& 16 
Inspects all operations performed af- 
ter body drop to assure completeness 
and tightness of all cars for 100% 
in-line water test 

(Turn to page 78 please) 
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pin-pointed production or pre-production areas. One 
hundred per cent station inspection is the detection 
and immediate correction of quality defects as they 
occur on the assembly line. The “feed back” of infor- 
mation is in the form of daily quality control charts 
sent to line foremen. In addition, hourly quality con- 
trol tabulations are maintained for greater quality 


accuracy 


CHECKING DEVICES 
To help the quality control task-force carry out their 
important assignments, an array of quality control 
checking devices are located along the assembly line. 
The devices include: 
1. An “R-1” 


vice is designed to spot check bodies as to accuracy of 


master body checking fixture—this de- 


dimension and to indicate to quality men if dimen- 
sional adjustments are needed. 

2. Checking “plug” or template—these aye different 
sized templates made to the exact dimensions of wind- 
shield, back window, and door openings. The “plugs” 
are fitted into these body-shell openings during the pre- 
assembly process to determine accuracy of dimension. 


3. Static water-test booth—located near the final as- 
sembly line, this booth will be used to spot check the 
efficiency of the water-test booth which is located on 
the final line. 

(Turn to page 78, please) 


IMPERIAL PLANT DATA 
KEY EXECUTIVES 


T. Poirer, Imperial Plant Manager 

’. V. Miller, Director of Personnel 

*. C. Martin, Plant Comptroller 

. A. Stewart, Manager-Quality Control 

’. B. Shimer, Chief Industrial Engineer 
H. Bell, Manager-Production Control 
H. E. Smith, Resident Engineer 

R. E. Hewlett, Manufacturing Engineer 

C. R. Lautz, Production Manager 
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PRODUCTION INNOVATIONS 


100 per cent individual road test of each car. 

100 per cent individual water test of each car on assem- 
bly line. 

First automatic static body switching system. 

New air conditioning charging and testing conveyor. 

High speed 180 degree conveyor turn. 
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Primary 
Production 
Method 
For Motor 
Vehicles 


Flash butt welding machine 
for wheel rims 


PART IV 


Seam, projection, flash, upset, and percussion welding 
are described in this installment of a five-part article. 
The final part will appear in an early issue of 
AUTOMOTIVE INDUSTRIES 


SEAM WELDING Seam welding is a resistance welding process 


in which coalescence is produced by heat ob- 
tained from resistance to the flow of electric current through the work- 
pieces held together under pressure by circular electrodes. The result- 
ing weld is a series of overlapping spot welds made progressively along 
a joint by rotating the electrodes. When roll-spot welding (see “Spot 
By Welding” section) is used, the weld nuggets do not overlap. 


The seam welding process has a great deal in common with spot 

Andrew W. welding. Welds may be single or multiple, i.e., a single seam or two or 
more parallel seams produced simultaneously. Welds may be direct or 

Shearer indirect, as in spot welding. Seam welding may be performed in several 
ways, depending on travel speed and timing of welding current application. 


There are a number of different types of seam welds. Perhaps the most 
commonly used type is the simple lap seam weld. Here the pieces or edges 
of metal to be welded are lapped enough to prevent splitting of the weld 
metal from the edges of the stock. The flange joint, a design often used on 
automotive gasoline tanks, is another example of a lap joint. 


Mash welding is another and widely used form of seam welding. The 
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This dial feed welding machine combines resistance welding, hopper feeding, 


pressing, and precision machining in one unit. 


It consists of a hydraulically 


operated eight-station dial, as shown, for making automobile brake backing 
plates. (National Electric Welding Machines Co.). 


circular electrodes “mash” or flat- 
ten the plastic weld metal while the 
current flows and high electrode 
pressure is exerted. Since the over- 
lap is considerably less than for the 
lap joint, sheet 1/16-in. thick is 
about the heaviest stock mash 
seam welded with good success. 
While steel is the 
satisfactory 


low-carbon 
most metal for mash 
process has 
stainless steel for 
certain applications. Due to their 
limited plastic range, non-ferrous 
metals cannot be mash welded suc- 


seam welding, the 


been used on 


cessfully. 

The foil-butt seam weld is a new 
and patented process in which the 
edges of the sheets to be joined 
are butted together. A thin and 
narrow strip of foil is introduced 
above and below the butt joint line 
as it is passed between roller elec- 
trodes. The foil serves as a bridge 
to distribute the welding current 
evenly between the two sheets and 
to prevent an overly rapid with- 
from the work. 
added 


aids in 


drawal of heat 

The foil strip provides 
electrical resistance and 
containing the molten weld nug- 
get while it expands and 
The sheets to be joined are usually 


cools. 


clamped together. In some cases, 
the foil is roll-spot tack welded at 


40 


heat before it is seam 
welded. The resulting joint is a 
smooth and non-overlapping seam 


of high strength and neat appear- 


lower 


ance, 


Still another type of seam weld- 


One operator loading 
this fully - automatic 
automobile wheel 
welder can maintain 
a cycling rate of 
about 800 per hour 
(depending on mate- 
rial gage). The ma- 
chine not only welds 
the rim and disk to- 
gether, but also as- 
sembles the wheel, 
pierces and chamfers 
the valve stem hole, 
and embosses the lugs 
for attaching the hub 
caps (Sciaky Bros., 
Inc.). 


ing is the butt seam weld, fre- 
quently used in the manufacture 
of electric welded piping and tub- 
ing. A variation of this process is 
sometimes used on automobile 
horns and other’ low-strength 
joints. 

Seam welding is most suitable 
for large sheets, tubing, and simi- 
lar items manufactured in siza- 
ble volume that are particularly 
adaptable to automatic feed. It is 
also an excellent method for fab- 
ricating high-production small 
parts requiring a continuous seam. 
Some of its major automotive uses 
are for welding fuel tank assem- 
blies, roof panels to drip rails, 
wheel housing assemblies, shock 
absorber case assemblies, vacuum 
tanks, propeller shafts, and en- 
gine front covers. 


>. 
Equipment 
machines 
welding) are 
spot 


Seam welding (also 
used for roll spot 
similar in construction to 
welding machines. The electrodes, 
however, are disks (wheels) which 
are rotated by a driving mecha- 
nism. Knurl or friction roll, gear 
or shaft, and “traveling roll” 
drives may be used. 


Ly 
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The basic components of 
standard seam machine are: 1) 
main frame which contains the 
welding transformer and_ tap 
switch; 2) welding head with 
means of pressure application— 
almost always a direct-acting air 
cylinder —and head slide mecha- 
nism; 3) welding wheels, bearings, 
and secondary connections to the 
transformer; and 4) means for 
driving the electrodes or the work 
and adjusting their speed. 

There are four general types of 
seam welding machines: 

1) Circular (transverse) in 
which the plane of the electrode 
wheels is at 90 deg to the throat 
of the machine; the work travels 
perpendicular to the throat. 

2) Longitudinal, in which the 
plane of the electrode wheels runs 
parallel to the throat of the ma- 
chine. The work travels into or 
out of the throat, and the length 
of the limited by the 
throat depth. 


seam is 
3) Universal, in which the elec- 
trode wheels may be set in either 
a circular or longitudinal 
tion. This is achieved by use of 
a swivel-type upper head so that 
the wheel and its bearings can be 
turned through 90 deg. The lower 
wheel mounting may 
two interchangeable lower arms, 
or both may be attached perma- 
nently to the machine by hinges 
or a swinging column; thus, either 
one may be swung into place. 


posi- 


consist of 


4) Platen, with moving platen 
or electrode. 

In addition to the above, many 
types of machines have been de- 
veloped for special purposes. 
Portable seam welding machines 
may be used where the work is 
too bulky to be handled through 
regular electrodes. The welding 
of drip rails on automobile bodies 
and the fabrication of disposable 
fuel tanks for aircraft are good 
examples. 

One of the major problems in 
seam welding is the proper cool- 
ing of the machine and the work 
to prevent excessive warpage. 
Flood cooling is probably the most 
effective way of overcoming this 
difficulty. The most common prac- 
tice, however, is the use of jets 
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After leaving body framing line at Imperial 
have roof panels 
seam welded to roof rail sides. Welding of 
three metal thicknesses should be avoided in 
this type of operation (Chrysler Corp.). 


assembly plant, bodies 


of cooling water before and after 
the wheels on both sides. 


PROJECTION 
WELDING 
Projection welding is actually 
a modification of spot welding. 
The parts to be welded are de- 





Resistance seam welding machine 

for attaching end cap to tube 

for shock absorber body (Ford 
Motor Co.). 


signed so that the welds are local- 
ized at predetermined points by 
projections, embossments, or in- 


tersections. These direct the flow 
of the welding current from one 
workpiece to another. The larger 
and higher-quality electrodes used 
have a longer production life than 
those employed for spot welding 








Stator rings for the torque converter in the Buick twin-turbine transmission 
are formed from coil stock on this set-up. The steel is cut to length, rolled into 
a circle, and then seam mash-welded (Buick Motor Div., General Motors Corp.). 
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(he process is particularly ef- 
fective where several welds are to 
be made in a small area. It is most 
often used to attach fasteners, or 
to join metal parts with natural 
projections (as in cross-wire weld- 
ing). Many punched, stamped, 
formed, and screw machine parts 
lend themselves well to projection 
welding. 

Three 


commonly 


basic projections most 


used are the button, 


cone, and spherical types. The 
first is employed for welding flat 
sheets of 24 to 13 gage thickness. 
The cone type is used for sheets 
ranging from 12 to 5 gage in thick- 
Spherical 
applicable to the welding of heavy 
Other 


types of projections are used for 


ness. 


projections are 


sections, forgings, etc 
special purposes in the welding of 
certain parts. A familiar one is 
the ring projection for joining 
rods, tubes, and similar parts 


Projection welding is not suit 


FLASH 


resistance 


Flash 
welding 


welding Is a 


process wherein coales- 
cence is produced, simultaneously 
over the whole area of 
heat 


from resistance to the flow of ele« 


abutting 
surfaces, by the obtained 
tric current between the two sur 
faces, and by the application of 
pressure after heating is substan- 
tially completed. Flashing and up- 
setting are accompanied by ex- 
pulsion of metal from the joint. 
Flash welding is done by plac- 
ing two work parts in the jaws of 
the machine. As the 
brought 


parts are 
light 
sufficient 


together into very 
contact, a voltage of 
strength to form a flashing action 
between the parts is applied. 
Flashing continues as the parts 
until the work 
reach a forging temperature. The 
weld is completed by the applica- 


advance pieces 


tion of sufficient forging pressure 
and the interruption of current. 
Additional steps, such as preheat- 
ing, are required in a number of 
applications. 

In recent years, shielding atmos 
pheres such as city gas, hydrogen, 
and the inert gases have been used 
to improve the quality of the weld 
joint by reducing the probabilit 


1? 


able for all metals. First, the 
metal must be strong enough to 
support the projection. Copper 
and some brasses, for example, are 
too soft. In addition, copper has a 
high degree of electrical conduc- 
tivity. Aluminum has been welded 
to a limited extent; best 
have been obtained with extruded 
parts. Coated stock and some dis- 
similar metals are being projec- 
tion welded successfully. 

The projection welding process 
is growing steadily in importance 
as an automotive fabricating 
method. Bumper bracket 
blies, rear axle housings, torque 


results 


assem- 


tubes, brake pedal sub-assemblies, 
instrument panel extensions, steer- 
ing column assemblies, and miscel- 
laneous fasteners are but a few of 
its many areas of application. 


Equipment 
for Projection Welding 
(See Spot Welding Section) 


WELDING 


of oxidation of the flashing edges. 
Production of flash-welded 
assemblies been 


runs 
have achieved 
with the aid of a shielding gas. 
Provided the parts are properly 
designed for its use, flash welding 
is a quite satisfactory joining 
It can usually be applied 
to almost any combination of met- 
matter how dissimilar. 


Closer tolerances can be obtained 


process. 
als, no 


with flash welding than with aay 
other welding process consistently. 

Since it is a quick method for 
joining tubes, bars, wires, 
and light sections, flash welding 
is widely used in fabricating auto- 
Applications in- 


sheets, 


motive products. 
clude starter ring gears, transmis- 
frames, 
tubes, body parts and trim, wheel 
rims, and steering shafts. 


sion parts, seat torque 


Equipment 
Basically alike in 

flash and upset welding machines 
may be manual, semi-automatic, or 
automatic in their operation. The 
two types of machines differ pri- 
marily in the devices employed for 
producing motion during the weld- 
ing operation. These machines 
consist of the following basic ele- 


structure, 
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ments: 1) a main frame, including 
transformer and regulator; 2) a 
set of clamps to hold the work- 
piece and a circuit to supply the 
welding current; and 3) a me- 
chanical means to force the work 
pieces together. 

Flash and upset welding ma- 
chines usually operate in a hori- 
zontal position. A_ stationary 
platen is secured to the frame at 
one end, while a movable platen 
is mounted on suitable ways and 
connected to the upset mechanism 
at the other end of the frame. 
The platens, generally made of 
cast iron or steel, are designed to 
accommodate copper’ terminals, 
which are connected to the trans- 
former (located inside the frame 
They are also designed for mount- 
ing of the welding dies. 

The upsetting force is applied 
as near as possible to the line of 
work, both vertically and horizon- 
tally. Purpose is to prevent un- 
necessary forces from being trans- 
mitted through the movable platen 
The upsetting mechanism 
can be manually, pneumatically or 
motor- 


ways. 


hydraulically operated, or 
driven. 


UPSET WELDING 
Upset welding is the earliest 
form of resistance welding. Coal- 
escence is produced simultane- 
ously over the entire area of abut- 
ting surfaces or progressively 
along a joint by the heat obtained 
from resistance to the flow of elec- 
tric current through the area of 
contact of those surfaces. Force 
is applied before heating begins 
and is maintained throughout the 
heating period. 

The process differs from flash 
welding in that no flashing occurs 
at any time; the heat is developed 
solely by the resistance between 
the two parts. Best results are 
usually obtained when the parts 
to be welded are equal in cross- 
sectional area and resistance. 

Upset welding is used for appli- 
cations ranging from the welding 
of small ferrous and nonferrous 
strips and wire to the welding of 
longitudinal butt joints in tubing 
and pipe and transverse butt 
joints in heavy steel rings. Its 
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automotive uses are fairly con- 
fined to the welding of such small 
parts as rods, tool salvage work, 
and plant maintenance operations. 


Equipment 
for Upset Welding 
(See Flash Welding Section) 


PERCUSSION WELDING 


Percussion welding is a resis- 
welding in which 
coalescence is produced, simul- 
taneously over the entire area of 
abutting surfaces, by the heat ob- 


tance process 


tained from an arc produced by a 
rapid discharge of 
trical energy. 


stored elec- 
Pressure is applied 
percussively either during or im- 
mediately subsequent to the elec- 
trical discharge. 

Applications of the process vary 
according to the type of 
supply used, method of initiating 
the arc, and means for producing 
the welding force. One advantage 
of percussion welding lies in the 
fact that heat-treated metals can 
be welded without 
otherwise 


power 


annealing or 
impairing the heat 
treatment; total depth of the heat- 
affected zone is only about 0.010 
in. 

However, all percussive proc- 
limited to butt-welded 
Second, since control of 


esses are 
joints. 
the path of any arc is difficult, the 
total area that can be joined with 
best results at any one time is lim- 


ited to % sq in. or less; even then, 
it should be fairly concentrated. On 
larger sections, the arc often fails 
to distribute itself uniformly over 
the entire area, and cold or un- 
welded spots occur in parts of the 
joint. 


The percussion welding process 
is generally suitable for joining 
pieces of rod, tube, or pipe to each 
other or to flat surfaces. This may 
often be accomplished more eco- 
nomically, though, by flash weld- 
ing. Therefore, percussion weld- 
ing for such 
usually confined either to joining 
pieces of totally dissimilar metals 
not weldable by the flash method 
or to parts where complete lack 
of flash is imperative. 


applications is 


Another important limitation of 
percussion welding is that the 
parts to be joined must be sepa- 
rate. It is not possible to form a 
ring or a band by joining the two 
ends together. Major use of the 
process in the automotive field is 


for welding studs to trim. 


Equipment 


welding machines 
are stored-energy type units and 
considered in the same 
category as other types of resis- 
tance welding equipment. Princi- 
ples of operation are, for exam- 
ple, entirely different from those 
used for spot welding. A percus- 
sion welder is basically an upset 
welding machine, and only work 
of this kind can be performed with 
it. 

Power is taken from a three- 
phase, a-c line and is transformed 
and rectified to a high voltage 
(about 3000 volts d-c). This volt- 
age is then used to charge a bank 
of capacitors. The capacitor ter- 
minals are connected directly to 
two sets of electrodes which clamp 
the work to be welded. The work- 
pieces are separated and insulated 
from one another enough to with- 
stand the high voltage to which 


Percussion 


are not 
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they are subjected. 

By means of a spring or cther 
suitable device, one of the work- 
pieces travels toward the other at 
a high rate of speed. When they 
reach arcing distance (determined 
by the voltage to which the capaci- 
tors are charged), the capacitors 
discharge themselves through the 
gap; an intense heat on the sur- 
faces being welded is thereby cre- 
ated. 

When the two pieces of metal 
actually come in contact, the dis- 
charge is completed, and they are 
forged together. 

Another method of percussion 
welding uses a low-voltage, stored- 
energy (electrostatic or electro- 
magnetic) discharge. The work- 
pieces are brought into contact 
and separated to establish the dis- 
charge are and then forced to- 
gether with an impact. 


RESISTANCE WELDING 
TRENDS 


The automotive industry is the 
industrial user of 
tance welding from the 
points of sheer quantity, invest- 
ment, and physical number of 
welding units. A calculated guess 
would be that at least 50 per cent 
of the total number of resistance 
welding units annually go 
into this market. It is estimated 
that the- dollar volume of resis- 
tance welding should reach $180 
million in 1965, compared to $80 


major resis- 


stand- 


sold 


million in 1957. 
Resistance welding is often pre- 
ferred wherever practicable in 
automotive fabrication for a num- 
ber of reasons. Among these are 
its good inherent strength in high- 
speed operation and its low oper- 
ating costs, since no additional 
materials are required. The latter 
factor gives it a decided edge over 
the other welding processes in fin- 
ished part cost. Therefore, there 
is a marked trend in the field to 
design for resistance welding 
whenever feasible 
Applications for various forms 
of the process in automotive man- 
ufacturing operations are already 
legion and will continue to grow. 
To take a single case in point, most 
of the some 5200 welds that go 
into the Chrysler Valiant body (a 
“small” car at that) are resistance 
types. On a pure volume basis, 
resistance welding cannot help but 
skyrocket in numbers of applica- 
tions because of the swing toward 
unitized bodies alone. 
Current and future trends in 
welding all 
including 
lines and 


work. Looming on 


resistance point to 
automation, 
production 

handling of 
the horizon are more automati 
lines combining 
as blanking, forming, 
welding, machining, drilling, as- 
sembling on a common base. Of 
course, there will always be some 
standard ma- 


packaged 
automatic 


such operations 


drawing, 


single 
chines used. 


purpose or 


Automotive engineers continue 
to stress higher production rates 
at lower costs. This requirement 
is bound to bring about more ap- 
plications of feedback control to 

(Turn to page 86, please) 








Latest 
PRODUCTION 


METHODS 


at 


Plymouth 
Assembly 
Plant 


OR two years the Plymouth as- 
sembly plant was in the throes 


of a radical expansion and 
modernization program carried out 
without interrupting either 1958 
or 1959 car production. The ob- 
jective here is to highlight some 
noteworthy features of the current 
setup with emphasis on unique 
transfer or transition points in 
various parts of the plant. 

In effecting the changeover plant 
management was confronted with 
many unusual problems concerned 
with the packaging of a compre- 
hensive paint shop, body fabrica- 
tion facilities, and final assembly 


TOP— 

Start of body framing line at Plym- 

outh. Fixtures are coming up to floor 

level fitted with the underbody and 

certain loose parts, ready to meet the 
gate line. 


MIDDLE— 

This is the beginning of chassis as- 
sembly. Here the stub frame is being 
fitted with front suspension parts 
while riding on the overhead conveyor. 


BOTTOM— 

Stub frame and rear axle riding the 
fixtures on the chassis conveyor. Af 
the point seen here the powerplant is 
being lowered onto the stub frame. 





By Joseph Geschelin 


DETROIT EDITOR 


lines in a relatively long and nar- 
row building. In the process they 
dismantled 146 overhead conveyors, 
replaced them with a system of 127 
conveyors located in entirely new 
positions. 

Even so, it was necessary to in- 
stall six big drying ovens on the 
roof of the building, occupying a 
space of some 56,000 sq ft. In fact, 
the paint shop area is so crowded 
that it is not feasible to take photo- 
graphs of operations or equipment. 
We can only note that among the 
new items of equipment in this 
area are two of the latest installa- 
tions of Ransburg No. 2 electro- 
static automatic paint spraying 
systems. One of these is found in 
a large booth for spraying the 
prime coat on complete bodies; the 
other, a smaller unit, is being tried 
out for color coating of small 
stampings such as moldings. 

Both paint shop and body fabri- 
cation areas are located at one 
end of the plant. Body fabrication 
begins with the scheduling of 
stampings in sets on the feeder con- 
veyor serving the start of the gate 
welding line. Sub-assemblies for 
this purpose are welded together on 
fixtures adjacent to the feeder line. 
The sets of parts then are trans- 
ferred to the gate fixtures and 


—TOP 


One of the points at which the body 

leaves the floor conveyor to ride over- 

head. The frame trucks may be seen 

making the return loop to their start- 
ing point. 


—MIDDLE 


Junction of the chassis conveyor and 
body line. Both conveyors are moving 
to the foreground, the chassis con- 
veyor coming up to floor level. The 
operator at the right is responsible 
for synchronizing the two conveyors 
by varying the speed of the body 
conveyor loop. 


—BOTTOM 


The assembly line at the point of at- 
tachment of wheel and tire assemblies. 
The operator stands in a well below 
the level of the floor conveyor to 
facilitate installation of the wheel. 








Perspective view of the final assembly 
line. This line runs some 1900 ff. 


View at the right shows start of the 
final car paint repair line. Cars come 
in on the floor conveyor which term- 
inates at this point. Meanwhile, an- 
other conveyor, transporting the frame 
trucks, comes up to floor level. Both 
conveyors are synchronized to make 
the transfer fully automatic. 


clamped securely in preparation for 
body assembly. 

Integration of the body starts 
with the welding of the two sec- 
tions of the underbody while on a 
conveyor to provide the backbone 
of the car. The underbody then is 
fastened onto a special truck or 
dollie, the conveyor line dips under 
floor, makes a 180-deg turn and 
comes up to floor level for the start 
of body assembly. The conveyor is 
traversed by gate lines on both 
sides to facilitate the joining of 
side panel assemblies to the under- 
body and roof panel. Welding is 
done with the units moving on the 
conveyor, the gate fixtures taking 
the place of conventional welding 
bucks. 

Bodies then transfer to the body- 
in-white conveyor system, emerg- 
ing on schedule for alignment in 
the body-in-white bank. From this 
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bank bodies are scheduled into the 
paint shop, the first operation be- 
ing a trip through the Bonderite 
unit. Just ahead of the entrance 
to this unit the body leaves the 
dollie and the latter, still on the 
floor conveyor, makes an intricate 
bend within a short space for its 
return trip. 

Car assembly starts at the oppo- 
site end of the building at the re- 
ceiving station for stub frames. We 


may note at this point that Plym- 
outh unitized bodies employ a stub 
frame, carrying the front suspen- 
sion and powerplant, which is fas- 
tened securely and permanently to 
the front end of the body structure. 
One of the unique features of 
Plymouth final assembly, doubtless 
a first in the industry, is that the 
mechanical operations—fastening, 
adjustments, and final test proce- 
dures as well as mechanical repair 
—all are accomplished with bodies 
without glass, except for wind- 
shield, and without headlining and 
soft trim. Plymouth management 
decided in advance that this pro- 
cedure would preserve the trim in 
new condition and would eliminate 
the usual cleaning operations after 
testing. 

Returning to the stub frame: it 
proceeds on an overhead conveyor 
during inspection and preliminary 
operations and is joined by the 
rear axle assembly. Then at a 
junction point the parts are trans- 
ferred onto the floor - conveyor 
which carries the large chassis fix- 
ture on which the chassis parts are 
integrated. As the chassis conveyor 
progresses along the line, the rear 
axle is fitted with rear springs and 
other fittings, front suspension ele- 
ments are mounted to the stub 
frame, and the power plant is in- 
stalled in the stub frame. Power 
plants are received on a feeder con- 
veyor from the adjacent engine 
dress-up line. 


All running gear units are in- 
stalled either loosely or permanent- 


ly during this process. This in- 
cludes the drive line, which is at- 
tached securely; and the exhaust 
system, which is secured at the 
engine but loose at the rear end. 
In substance, the entire running 
gear assembly is “buttoned-up” as 
completely as is possible for a uni- 
tized installation. 

When the’ chassis conveyor 
reaches the end of the line, it dips 
under the floor, makes a 180-deg 
bend, and comes up to floor level. 
As it emerges on the line parallel 
to its original course, it meets the 
body conveyor transporting finish- 
painted bodies. At this junction 
there is a serious problem of syn- 

(Turn to page 78, please) 
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Austin 


Production 
Highlights 


PART II 


At the start of the engine assembly 
line, sets of components stocked in 
angled bins are sorted into fitted 
trays trailing the cylinder blocks on 
individual pallets. 


SSEMBLY of the ADO.15 en- 
gine is on a continuous flow- 
line basis, with the cylinder 

block carried on the same universal 
tray-like pallet throughout the 
build-up, motoring and mating with 
the gearbox. Following Austin 
practice, a complete set of parts is 
laid out in a fitted tray that trails 
each engine on the long, straight 
conveyor, rather than feeding com- 
ponents in progressively at appro- 
priate points on the line. 

While blocks are brought in by 
monorail, stocks of parts are main- 
tained in easy-access bins flanking 
the beginning of the conveyor. They 
are sorted into the trays, as are 
the aluminum gearbox end-cover 
and clutch housing. The _ block 
starts out head-face down on its 
individual tray, which can be 
swivelled on the conveyor to ease 
access. After the crankshaft and 
other underside parts are added it 
is inverted on the pallet and as- 
sembly progresses on the upper 
side. 

As basic engines in an upright 
position approach the motoring 
section, their pallets are swung 
through 90 deg so that the crank- 
shaft lies across the track with the 
fan pulley to the rear. Nine elec- 
trically-driven motoring units with 
integral oil pumps circulate on this 
continuation of the track, being ad- 
vanced by drag chain and synchro- 
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This is the final installment 
of a two-part article. Part I 
appeared in the March 1 is- 
sue of AUTOMOTIVE IN- 
DUSTRIES, starting page 41. 


By David Scott 
Special European Correspondent 


for AUTOMOTIVE INDUSTRIES 


nized with the speed of the incom- 
ing engines. 

Elevators at both ends link the 
track to the under-bed return con- 
Each engine pallet (with 
tray) leaving the 
simultaneously 


veyor. 
trailing parts 
assembly belt is 
aligned and coupled by an arm on 
the motoring unit just reaching the 
track. As the two assemblies creep 
forward, angled guide bars or 
straight cams on the bed thrust 
the motoring unit a few inches 
transversely so that the driving 
spindle engages the head of the 
large retaining bolt for the belt 
pulley. 

At the same time an oil nozzle 
is pushed onto a connector pipe ex- 
tending from the pallet base. Mean- 
while, a flexible hose is manually 
fitted between the inner end of this 
pipe and the oil pressure gage hole 
in the cylinder block, and the water 
jacket is filled with coolant. 

With further travel of the tan- 


demed units electrical contactors 
wipe bus bars paralleling the rear 
of the track, and the motor starts 
up to drive both engine and oil 
pump. Lubricant is sucked up by 
an inlet tube dragged through a 
trough beneath the wires at the 
back, and is discharged from the 
engine through the uncovered 
crankcase to drain into a channel 
under the track, where it is filtered 
before re-use. 

Each engine is driven and flushed 
for 12 minutes, and disengagement 
at the end of the line reverses the 
coupling procedure at the start. 
The bus bars terminate, straight 
cams slide the motoring unit rear- 
wards across the track, and a ramp 
raises the trailing oil tube out of 
the trough while an air ram pushes 
its swivelling junction pipe to com- 
pact it into its housing. 

As the motoring unit reaches the 
end of its travel it operates a limit 
switch to actuate the descending 
elevator that lowers it to the re- 
turn conveyor. Departing engines 
on the outgoing conveyor are again 
inverted on the same pallets by a 
turnover hoist, so that the crank- 
case is uppermost ready to receive 
the gearbox. 

The transmission assembly line 
is on an adjacent parallel track 
where components are advanced on 
similar fitted trays conveyed be- 
hind the main aluminum housings 
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Engine pallets entering the motoring line are first turned 

90 deg, then locked to the moving drive units that are 

guided transversely across the track by straight cams so 

that the drive spindle engages the central bolt retaining 
the crankshaft pulley. 


on their pallets. A high standard 
of cleanliness is maintained for this 
critical unit, and completed sets of 
components leaving the parts mar- 
shalling area are conveyed through 
a Dawson washer just before as- 
sembly begins. 

Build-up includes adding the 
countershaft, input gear cluster in- 
luding the final-drive pinion, and 
forks. A pair of 


bearings is then inserted in the 


selector roller 


separate differential housing by a 


hydraulic press stationed by the 
line, and the pre-assembled dif- 
ferential is put in place. 

This housing is now bolted to 
the left side (actually the rear, 
considering the transverse engine 
mounting) of the gearbox casing 
so that the helical spur gear en- 
gages the internal pinion. The gear 
shift lever in its own extension 
housing is bolted to the differential, 
and finally the Hooke-type bonded- 


rubber universal joints are at- 


As motoring units reach the end of the line they are disen- 
gaged from the engine by withdrawal across the track. 
Electrical power is cut off when the wiping contactors 
reach the end of the busbars, and oil flow is stopped by a 
ramp that raises trailing intake tube out of supply trough. 


tached to the opposed input shafts. 

Completed transmissions are then 
briefly motored and flushed by a 
flexible drive and oil hose overhang- 
ing the line, while the gearbox is 
manually shifted through the ratios 
to check operation. The transmis- 
sion conveyor ends at a point just 
beyond the engine motoring section, 
and at present the 60-lb assemblies 
are transferred by hand to a roller 
track leading to the engine line a 
few yards away. Duplicate lines 
for both units are under construc- 
tion, and when they are completed 
an overhead monorail will convey 
transmissions to the engines. 

Inverted gearboxes are now low- 
ered onto the upturned crankcase 
face of engines cradled on their 
moving pallets, location dowels in- 
suring precise alignment 
bolting. The primary drive sleeve 
is fitted over the crankshaft tail 
and retained by a horseshoe key, 
the intermediate gear is meshed 
with it and the gearbox input cog, 
fillywheel and clutch are secured, 
and the end-cover and flywheel 
housing are bolted on. 


before 


After merging of the transmission and 
engine assembly lines, the gearbox is 
lowered on the inverted cylinder block 
cradled in its universal pallet. The 
mating faces are positioned by loca- 
tion dowels before bolting to insure 
exact alignment of the external gear 
train. 
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After addition of the starter mo- 
tor and other under-side auxiliaries, 
the combined assembly is hoisted 
off its original pallet and inverted 
right side up on the fitted parts 
tray, which has a fixture conform- 
ing to the shape of the gearbox 
sump. Engine detail is completed 
from here on, including positioning 
of the valve rocker cover marked 
“Austin” or “Morris” according to 
the destination. These power plants 
are then transported by trailer- 
truck to the Morris factory at Ox- 
ford or to the main assembly hall 
at the Longbridge plant. 

The final Austin assembly line 
starts with the placing of the front 
and rear sub-frames on the pedestal 
fixtures on the slat conveyor. Rub- 
ber cone suspension members are 
positioned horizontally at the rear, 
and the tapered strut or pushrod 
that compresses each cone is cou- 
pled to the nylon-seated ball joint 
on the independent trailing link 
that is attached at the same time. 

The engine-gearbox unit is 
dropped onto the front frame, 
where it is supported by two rub- 
ber mounting blocks on each side. 
(These are under the clutch hous- 
ing and a special bracket extending 
forward from the front of the 
transmission casing; a _ rubber- 
bushed tie-rod between cylinder 
block and body cowl is later added 
to provide three-point stability and 
take torque reaction.) 

Similar rubber front cones are 
inverted inside raised supports 
welded to either side of the frame, 
while their tapered struts extend 
downward for coupling to the upper 
suspension link. Before seating 
the ball-tipped strut against this 
arm and assembling other suspen- 
sion members, the rubber cones are 
pre-loaded by a pair of pneumatic 
rams. A bolt is temporarily 
threaded into the tapped metal 
center of the cone, and the ram 
carried on an overhead counterbal- 
ance is locked over the bolt head. 

With the rubber compressed, the 
upper link with its needle-roller 
bearings is installed, as is the lower 
link and the ball-jointed steering 
knuckle between them. When the 
cone is released the drive shafts to 
each front wheel are bolted to the 

(Turn to page 78, please) 
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Lateral view of the ADO.15 rear sub-frame, showing the horizontally-mounted 


rubber cone suspension unit that supports the trailing arm with a 5 fo 1 


leverage, 


View of the front sub-frame with vertically-disposed rubber units coupled to 


the upper suspension links. 
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Front and rear sub-frames on the final assembly lines are aligned by jigs prior 
to the dropping station where trimmed bodies, carried on overhead slings, 


are lowered and bolted in place. 
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RELIABILITY PROGRAM 


at Rochester Products Division of 
General Motors Corporation 


ELIABILITY a 
ized by 


term popular- 
missile-men in re- 
marks a new 


manufacturing 


cent years, 


concept in the 
field 


malfunctioning of even one small 


In the case of a missile, the 


part or joint out of some 300,000 
components can cause failure o1 


carry the missile off its course. 


kor many years the vehicle pro- 
ducers as well as component sup 
devoted time and 


pliers have 


money to the improvement of 


quality through a variety of i 


spection procedures and qualit 


control Despite the most heroi 
measures, however, we al knoy 
that the buyers of vehicles stil 
have troubles—minor or majo 
and these are irritants that car 
make or break a supplier or ve 


hicle produc er 


After considerable probing and 
study of the various aspects of 
product quality, the Rocheste: 
Products Division of General Mo 
tors has decided definitely that the 
quality control concept as it has 
been accepted is not good enough 
to meet the current problem. They 
feel there is a need for a new ap 
proach, one that embraces not 
only a concept of product quality 
but proper functioning and en- 
durance as well. 

RPD, therefore, has embarked 
on an overall RELIABILITY con 
cept which will pervade 
phase of its operation, including 


every 
engineering design, manufactu1 
ing, purchasing, management, and 
service. 


Stated simply RPD intends to 
produce a quality product that car 
be depended on to do what it is 
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By Joseph Geschelin 
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supposed to do; where it is sup- 
posed to do it; and as long as it is 
supposed to do it. To achieve this 
goal requires an integration of the 
efforts of the entire organization, 
including an awareness on the 
part of each worker of the im- 
portance of his specific task to the 
overall objective. 


It may be noted at this point 
that the objectives of the program 
must be achieved without penaliz- 
ing cost and operating economy. 
This marks a serious management 
problem: the job must be done 
with available facilities and man- 
through a better use of 
such facilities by attacking the 
problem from a fresh perspective 


power 


RPD’s 
upon 
designed to 


In practice, reliability 
depends 


machinery 


program some 
formal 
reach every phase of the opera- 
tion. First there is a Reliability 
Board, the 


group, consisting of the following 


overall management 


Engineer 


Manager 


Implementing the Board is a 
Reliability Task Force consisting 


of the following: 


Engineering represent 


iIngineering representat 


ecturing Depart ent rept! 


ice Department re 


Qua 
sentative 


Broadly speaking, the function 
of the Reliability Board is to re- 
view the recommendations of the 
Task Force; and to institute ap- 
propriate action if such action has 
not been realized by the Task 
Force. The Board sets all policy 
and may make recommendations 
for reliability studies. Since the 
Board is responsible only to the 
General Manager of the division, 
it has overriding authority in 
dealing with any problem. Hence 


RELIABILITY PROGRAM 
ORGANIZATION CHART 


This indicates degree of pene- 
tration of the entire plant 





RELIABILITY BOARD 


Dir. of Reliability (Chairman) 

Dir. of Purchases 

Dir. Production Engineering 

Manufacturing Manager 

Chief Engineer 

Sales Manager in charge of 
Sales and Service 














RELIABILITY TASK FORCE 


1 + Reliability Engineer 

1 + Quality Control Rep. 

1 + Production Eng. Rep. 
1 - Product Eng. Rep. 

1 + Manufacturing Rep. 

1 - Sales and Service Rep. 





G, ROSBROOK -REL, CO-ORD, 
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Project No. 


Reliability Project Card 








its recommendations are binding ite Ceatiod Pavast Dae 


7-22-59 Date Completed _7-24,-59 





and cannot be ignored. 
Model No. Pert No. 





The Reliability Task Force, on aig 


Model Name Part Name Hot 


Source 


Idle Compensator 








the other hand, is concerned with 





all of the detail problems that Complaint: Poor seal between compensator and pasket. 





filter in from the customer, the 





plant, the field, or any other area 
where a problem exists. It has How Corrected: 








the authority to request data and to the 








tests of any character from any 





area of plant operation. Savings Provided 





The Reliability Program em- 





braces the following major ac- 


iabi lity Established 








tivities: 
Reliahility Co-ordinator G. F. Rosbrook 














1. Examination of check lists compiled 


Oy OF Ee PA Example of Reliability project card used for getting action on a specific com- 


plaints, from the outside and from within 
the plant, compiled on a_ Reliability 
Evaluation card 


Examination of routine daily relia ’ 
bility data In the day-by-day operation of 


4. Conducting of life Reliability, the Coordinator keeps 
facilities in touch with engineering; with 


Reliability design review at meetings manufacturing —to follow up on 
alled by the Coordinator to appraise de 1: a : 
sign simplification, design standardization reliability projects, and estabiish 
design profitability. In addition, customer ment of special methods and 
atisfaction is appraised in the light of . P . 
urrent as well as new products equipment; with quality control 

6. Establishment of failure tests and to improve line inspection, analyze 
ther kinds of tests on advanced designs quality control statistical data, 
before they are frozen for production : s 
evaluate research and testing; and 

An educational program among al 
management personnel as well as _ in 
dividual workers This involves training customer reaction, and evaluate 
programs with visual aids. An adjunct to i , i 
this is an interesting cartoon type film periodic field reports. 


with sound —— out the features of RPD looks at reliability from 


with field service—to determine 





8. Evaluation of projects in the light 
of the proper ratio of reliability assurance w. x. WILSON 
osts to product and manufacturing costs 


General Manager 
submitting progress reports = S 


ent once a month 











2. Investigation of all sources of con plaint. The reverse side of the card gives a record of corrective action. 


two different aspects: how reliable 
is current product; and how re- 
liable will be the new products 
now in planning. In the evalua- 
tion of the current product, one 
of the tests is a check list of po- 
tential causes for rejection. Once 
established, this check list be- 
comes a guide to inspection for 
use in the daily check of products 
ready for shipment. 


The second phase, which is even 
more important, is the determina- 
tion of the reliability of a new 
product prior to production re- 
lease. It is recognized that in the 
rush of releasing new models, as 
well as the urgent demands of the 
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customer, an unreliable design is 


sometimes released for produc- 
tion. To reduce this hazard, the 
Task Force is required to look in 
advance on engineering design for 
potential trouble spots, and to see 
that life 


tests are conducted at the earliest 


tests and performance 


moment on first production runs. 


Finally it may be noted that ac- 
tions taken by the Task Force are 
based upon majority rulings and 
that all members are bound by the 
majority decision. The decision 
of the group becomes final on all 
questions of reliability, except 
where overruled by the Board. 

The foregoing is necessarily 
outline of RPD’s 
The program 


considerable 


only a sketchy 
reliability program. 
is based upon a 
period of preliminary study, and 
will operate in conjunction with a 
parallel activity in Operations Re- 
search to provide a total organiza- 
tional background philosophy for 


the new system. 


A great deal has been learned 
even in the present early state of 
the operation. For example, RPD 


considers’ reliability in every 


sense. If customer service is not 
prompt or if quotations are not 
handled quickly, its reliability as 
a source is questioned. Conse 
quently, steps have been taken to 
speed up these services. As a re- 
sult of initial work RPD has turn- 
ed up the need for special re- 
search and development facilities 
necessary to a more complete con- 
trol of product reliability and cus- 
tomer service. For example, the 
division has doubled the size of 
its test facilities at the General 
Motors Proving Ground in Michi- 
gun: and a new building is being 
constructed at the GM Desert 
Proving Ground to serve as head- 
quarters for its hot weather car- 
buretor and fuel injection de- 


velopment work. 


One important lesson that has 
been learned is that the reliability 
program does not necessarily 
higher costs, nor does it 


additional 


mean 
mean that personnel 


and services necessarily are re- 
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Prime Test @ 1OORPM 12 secs mix. _ 
»Presoure Test @ 16007PM 5 1/b-6 1/2 Pst 
Leak Test @ 5 1/2} pressure __ 
Mise. 





" 








eekly Checks on 4 Pumps 





No. strokes to prir>=25 rux.@ GORPM 





1. 
2+ Min. Capacity 30 gal. @ 1500RPM 
_}. Running presoure 4.0% PSI 








4, Static Pressure @ 1800=5 1/4-6 2/2Ps1 
,Life Test:100 hrs. min.=6000 miles 
,Teardown Inspection: = 
1. Excess Diaphragm vear 
2. O11 seal leaks oil 

3. Protector rub on cover 
4. Diaphragm staking _ 

,5+ Excess wear-Rocker Arm 


6. Diaphragm or R. A. springs broken 











»Ts Torque Test Flange Screws .__ 

















2: Other Vieual Defects or tear 
Corrective Action Taken: 


L 


An example of the checking sheet set up for a specific assembly—the fuel 
pump in this instance. It gives the inspector a complete list of details to look 
for in assuring reliability. 


quired. In fact, the test of its 
practicability as well as of the 
skill of the management lies in 
the ability of imparting the new 
idea to existing personnel so they 
will handle their jobs from a dif- 
ferent viewpoint. 
This simultaneous 
materials, methods, 
spection, testing, design, and all 


attack on 
tooling, in- 


of the other facets of a large man- 


Changes Name 
The Inter-Industry Highway 
Safety Committee has changed its 
name to Auto Industries Higthway 
Safety Committee. Its offices are 
at 2000 K St., N. W., Washington 
- 4. 


ufacturing operation should result 
in a better and longer lived prod- 
uct. It is important too that the 
entire stress is on people. People 
in management; people on the ma- 
chines and test benches. Regard- 
less of the theorists, neither ma- 
chines nor methods alone can 
achieve the desired goal without 
the support and cooperation of the 
individuals involved. a 


Chairman Named 


Elmer W. Dunn, traffic manager, 
Lockheed Corp., Georgia Div., has 
been elected chairman of the East- 
ern Regional Traffic Committee of 
the Aerospace Industries Associa- 
tion. 
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ALUMINUM 


ENGINES 


in two 1960 automobiles— one a com- 
pact U.S. car, one a luxury English 
car—are this year’s biggest automo- 
The difference between 
these two cars—in design, in size, in 
motoring features, in price—is 
great. Yet the fact that both of them 
are powered with aluminum engines 


bile news 


proves automobile experts agree that 
the greatest enemy to efficiency is 
weight. And the new aluminum en- 
gines are a big step in automobile 


weight reduction 


Reduced Weight— Better Performance 


The aluminum engine block can save 
as much as 75% of the weight re- 
quired by the old cast iron blocks. 
This weight saving, plus the result- 
ing savings in chassis, cooling sys- 
tem and other parts, can reduce 
dead weight by as much as 450—500 
pounds per car. With this much less 
dead weight to haul, aluminum- 
engined cars will deliver better gaso- 
line mileage, will accelerate faster, 
stop quicker, ride better. There'll be 
less wear on brakes and tires, more 
responsive handling, better control 


Lower Manufacturing Costs 

Automotive engineers agree that 
aluminum engines will cost less to 
produce than cast-iron engines, even 
though the per-pound basic material 
cost of aluminum is higher. One big 


reason: there is about three times 





more metal in a pound of aluminum 
than in a pound of iron. Six V-8 en- 
gine blocks can be cast from a ton of 
iron—and nearly sixteen from a ton 
of aluminum. And, lightening of the 
chassis permitted with aluminum 
engines will also help cut produc- 
tion costs. 

Savings in shipping costs are sub- 
stantial, too. It costs much less to 
ship aluminum engines than it does 
to ship iron engines. 

Aluminum’s workability and light 
weight also reduces machining and 
finishing and assembling costs far 


below those for iron and steel. Alumi- 
num is ideally suited to automation 
and other cost-cutting production 
techniques. 


Aluminum Engines and Automotive Engineers 
One of the most intriguing aspects 


to automotive engineers currently 
working on aluminum engines is the 


opportunity aluminum provides to 
design out established concepts. The 
engine itself may be shaped much 
the same as a conventional iron en- 
gine or it may be in a pancake or 
other shape. It may be designed for 
liquid-cooling or air-cooling. It may 
be designed for front mounting or 
rear mounting. And as cylinder head 
and block designs develop, there also 
develops a chain of new design con- 
cepts in drive line and chassis areas. 


Aluminum Service From Reynolds 


Reynolds is proud to be the major 
supplier of aluminum for America’s 
first mass-produced aluminum auto- 
mobile engine. Reynolds Aluminum 
Specialists are at your service to 
help you get the very most from the 
aluminum you use—whether it be 
for engines or for other functional 
or decorative parts. For details con- 
tact Reynolds Sales Office at Northland 
Drive and Northwestern Highway, 
P. O. Box 5050, Seven Oaks Station, 
Detroit 35— phone K Enwood 7-5000. 
Or contact your nearest Reynolds Office 
or write Reynolds Metals Company, 
P.O. Box 2346-M V, Richmond 18, Va. 


NOTE: Before you buy any part—have 
it designed and priced in aluminum. 
Basic material costs do not determine 
part costs. New techniques and proc- 
esses—applicable only to aluminum— 
can give you a better product at a lower 
final cost. 


Watch Reynolds TV shows—“ALL STAR GOLF", “BOURBON STREET BEAT" and “ADVENTURES IN PARADISE”—ABC-TV 


Reynolds 


Aluminum 


the metal for automation 
TRADE MARK 





CRI-DAN 


(Semi-Automatic Single Point) 


THREADING LATHES... 


faster than thread grinding or 
milling...handies toughest jobs 
on hardest materials at less cost-- 


distributed by 


GISHOLT 


Widely used throughout Europe and rapidly gaining favor in the 
U.S.A., CRI-DAN High-Speed Threading Lathes offer outstand- 
ing advantages on a wide variety of threading work. Using single- 
point carbide tools and positive, cam-controlled movements, 
CRI-DAN provides very accurate lead and thread form on all 
types of internal and external threads, including multiple-start, 
coarse, fine, left- or right-hand, parallel or taper, with metric or 
inch pitches. Highest production, accuracy and fine finish are 
assured on even the most difficult materials. 

With simple operation and 15 minute change-over, CRI-DAN 
is an extremely versatile machine capable of handling an amazing 
range of components at high production rates. Single-point car- 
bide tools, easily resharpened or replaced, cut tooling costs to a 
minimum. 

Two models are available with a full complement of accessories 
to meet your needs. Ask your Gisholt Representative for full 
details or write 


»GISHOLE... 


Madison 10, Wisconsin 








Investigate Gisholt's Extended 
Payment and Leasing Plans 











Turret Lathes @ Automatic Lathes e Balancers ¢ Superfinishers 
Threading Lathes 


AUTOMOTIVE INDUSTRIES, April 1, 1960 Circle 123 on Inquiry Card for more data 




















GOWN BY FON TAYNE; STAINLESS 
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from creative Crucible 


The lustrous beauty and un- 
surpassed finish of Crucible 
stainless steel will enhance 
the sales appeal of any prod- 
uct. Crucible’s experienced 
metallurgists can help you 
select the most suitable type, 
form and finish, and the most 
efficient technique for fabri- 
eating. Add to this the con- 
venience of Crucible’s nearby 
steel service centers (34 
throughout the country) and 
you'll find Crucible an un- 
beatable combination — for 
superior steel... service... 


and supply. 


Stainless Steel 





Cirele 124 on Inquiry Card 
for more data 


ial ae ete eee ee tae CRUCIBLE STEEL COMPANY OF AMERICA Boggs: ltl ici mum’ 


every 16 hours 2 million pounds of 
small parts are being plated or processed* 


in STEVENS AUTOMATIC BARREL MACHINES 


Automatic Dryer 


Automatic Loader 


Automatic Unloader 


It's a fact! Every working AUTOMATIC LOADING...AUTOMATIC UNLOADING 
day a tremendous ton- ...AND AUTOMATIC DRYING... are all within 
nage of small parts is the machine. No extra equipment or floor space is required! 
being plated or proc- 
essed in Stevens Auto- 
matic Barrel Machines. 


When you think of truly automatic plating or processing, 
think of Stevens. Only Stevens can give you— 


Why? Because Stevens COMPLETE AUTOMATION . LOWEST COST PER PIECE 
builds the only barrel 
machine on the market 
today that provides com- 
plete automation. 


EXTRA SIMPLICITY OF OPERATION AND MAINTENANCE 
EXTREME MECHANICAL FLEXIBILITY 


Write today for complete information on this processing profit-builder. 


fredericb.|§ STEVENS, inc. 


BUFFALO CHICAGO DETROIT CLEVELAND 
DAYTON NEW HAVEN INDIANAPOLIS SPRINGFIELD (OHIO) 





DETROIT 16, MICH, 


Circle 125 on Inquiry Card for more data Circle 126 on Inquiry Card for more data —— 





Who Buvs zigzag and no-sag wire, wire I range of types, the consistent superior 


matic machines, lacing wire ity and availability of these and othe! 


Roe hlinze [ pholstery Thus, the qualities of uniformity Roebling wire products, write Roeb 
, a 1 - > 


temper, tensile strength, size and fini ling’s, Wire and Cold Rolled Steel Prod 


Spring VU 1Y¢ > that are yours whenever you use Roeb icts Division, Trenton 
« lite » 


- 9 ling Spring Wire mean long li ; 
After You Do ° rency under constant use in adusc Roeb ye od Produ 
where it counts the most ho 
; ‘ ROEBLING {j. 
B ncipal Cities “S 


New Jersey 


The end-user can hardly be expected to who buy Roebling Upholstery Spr 

J h Offices ir 
know a great deal about Roebling heli- Wire after you do rhe 
cal spring wire, border and brace wire, For further information on the wide The Colorado Fuel and Iron Corporation 
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crack an egg; 
or shape # 


a missile 4 


100,000,000 Ibs. 4 
of pressure—so delicately # 
controlled that it can 
be made to crack the 
shell of an egg. 4 
Use the fabulous forces 4 
of present day forging .4 
skills to crack the ™ 
barriers of space —*: 
weight, strength, # 
high temperatures. 3 
Forge the future, :% 
today. 


~ir 


ae t A 
a” ss 
= 


Ww YPRLARN- GORD Oni 
FORGING 
ALUMINUM MAGNESIUM STEEL TITANIUM  BERYLLIUM 


MOLYBDENUM COLUMBIUM 
AND OTHER UNCOMMON MATERIALS 


WORCESTER, MASSACHUSETTS 
HARVEY. ILLINOIS GRAFTON. MASSACHUSETTS 


FRANKLIN PARK. ILLINOIS 
DETROIT. MICHIGAN FORT WORTH. TEXAS 


LOS ANGELES. CALIFORNIA 
Circle 127 on Inquiry Card for more data 
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Machine Tool Builders Report 
Steady Business Trend 


Al QUARTERLY SURVEY Indicates— 
Little Change from Recent Rate of Bookings 
During Period Preceding The Exposition, 
and Then Marked Gains in the 4th Quarter 


OR the lst Quarter of 1960, 
F's: machine tool orders, 

booked by companies report- 
ing on the AUTOMOTIVE INDUSTRIES 
quarterly survey, have apparently 
continued at close-to the 2nd Half 
1959 monthly average—following 
the rise in sales which started just 
about a year and a half ago. 

Order backlogs now in the 
hands of the machine tool builders 
are generally higher—about eight 
per cent—than they were at Janu- 
ary 1. And at January 1, 1960 
they were substantially double 
those at January 1, 1959. 

Inquiry activity now is essen- 
tially the same as at January 1— 
and at that time the inquiry ac- 
tivity was much higher (40 per 
cent or more) than the activity at 
January 1, 1959. 

Prospects for automotive busi- 
ness look good to most companies 
—while 25 per cent report a “dis- 
appointing” picture. 

The overall outlook for new 
business during the next six 
months, compared to the past six 
months, is “about the same.” 
Many feel that way, while nearly 
one-third of the companies predict 
business will be up an average 15 
per cent, and one-fifth of them say 
business will drop off slightly. 

Deliveries of machine tools are 
slightly longer now than at last 
October—and six months from 
now (October 1960) may still be 
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By Charles A. Weinert 


EASTERN EDITOR 


at the present rate. If otherwise, 
deliveries then will be extended 
further—perhaps as much as 20 
per cent, in a few instances. 

The Machine Tool Exposition— 
1960, slated for September 6-16, is 
likely to have two influences on 
business placement during the 
forthcoming months. It may, toa 
limited extent, adversely affect the 
placement of new business prior 
to the exhibition. On the other 
hand, the Exposition will undoubt- 
edly create a lot of interest in 
machine tools with the display of 
new and more-productive models, 
stimulate sales, and result in sub- 
stantial during the 4th 
Quarter Ist Quarter 
1961. 

The foregoing, in brief, are the 
conclusions which can be drawn 
from the business survey of the 
machine tool industry just com- 
pleted by AI editors. They repre- 
sent the combined viewpoints of 
20-odd leading machine tool ex- 
ecutives, considered a_ typical 
cross-section of the industry. 

It should be pointed out, how- 
ever, that the situations of indi- 
vidual companies do differ widely 
when compared one with another 
—and, if considered individually, 
will in most cases be at variance 


gains 
1960 and 


with the aggregate industry pic- 
ture. 

This report, incidentally, sup- 
plements and up-dates the results 
of the survey conducted last De- 
cember, presented in AUTOMOTIVE 
INDUSTRIES for January 1, 1960. 

Typical replies from machine 
tool executives, in answer to spe- 
cific questions asked in the cur- 
rent survey, are quoted in the fol- 
lowing. It will be of interest to 
note their comments on _ the 
aspects mentioned above—includ- 
ing their views on the probable 
impact of The Machine Tool Ex- 
well as their 
automotive 


position-1960—as 
recommendations to 
users of machine tools. 


Present Sales Picture 


Question: Is the volume of 
your order backlog now 
greater than at January 1, 
1960; also how does it com- 
pare with that of a year 
ago? More inquiry activity 
now? 





Durwood A. Blaisdell, executive 
vice president, The Baird Machine 
Co.— “Our volume of unfilled 
orders at the time is 
greater than at January 1, 1960, 
and it is up approximately 25 per 
cent. Our volume of unfilled 
orders is up approximately 40 per 
cent over that of a year ago at 
this time. We are experiencing 
considerably more activity as far 
as our incoming inquiries are con- 
cerned. The activity is much bet- 
ter than that of a year ago.” 

Warren C. Olson, president, 
Besly-Welles Corp.—“Our backlog 
at present is about the same as 
January 1, 1960, but about double 
a year ago as the surge in machine 
tool orders started in about May, 
1959. Inquiries at present are 


present 


61 





about the same as at January 1.” 
E. H. H. Graf, vice president, 
sales, Detroit Broach & Machine 
Co.—“Our order backlog at the 
present time is approximately 25 
per cent greater than as of Janu- 
ary 1, 1960. It is three times that 
of a year ago. Inquiries are about 
the same as they were January 1, 
1960, and are much more solid 
than they were a year ago.” 
George Gorton III, president, 
George Gorton Machine Co.—‘“Or- 
der backlog is presently com- 
parable to that of January 1, 1960 
and three times greater than a 
year ago. Incoming inquiries are 
presently the same as at January 
1, 1960, which compares approxi- 
mately in volume with that of a 
year ago which was at an all-time 
high.” 
H. A. Finch, manager of market- 
ing, Jones & Lamson Machine Co. 
“Our volume of unfilled orders 
is presently somewhat lower than 
1960, but is ap- 
proximately double that of a year 
ago. New inquiries are being re- 
substantially 


it was January l, 


ceived at a_ rate 
higher than a year ago, but at 
about the same rate as of January 
1, 1960. The increased activity is 
on the order of about 25 per cent 
over a year ago. 


W. C. Rosborough, executive 


vice president-treasurer, Moline 
Tool Co.—‘“Backlog now is about 
five per cent less than on January 
1, 1960, and five times what it was 
one year ago, but it should be 
noted that volume was awfully 
small in early 1959. Inquiries 
seem to be at a somewhat lower 
level than at January 1, 1960. Vol- 
ume of inquiries is about the same 
or possibly less than one year 
ago.” 

E. M. Hicks, vice president, Nor- 
ton Co.—“Our backlog is practi- 
cally unchanged since January 1, 
1960. It is nearly 60 per cent 
higher than a year ago. Our cur- 
rent inquiry activity is less today 
than either two months ago or a 


year ago.” 


Automotive Business 





Question: How active, this 
year, are the requirements 
for machine tools in the 
automotive industry? 


Warren C. Olson, president, 
Besly-Welles Corp. — “Consider- 
able interest is being shown by the 
bearing and piston ring companies 
at present.” 

E. H. H. Graf, vice president, 
sales, Detroit Broach & Machine 
Co.—“I would say that late 1960 


METAL CUTTING AND FORMING MACHINE TOOLS 
Net New Order Receipts—By Months 


(Millions of Dollars) 
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and early ’61 should be fairly 
heavy commitment periods for ma- 
chine tools by the automotive in- 
dustry.” 

Company Spokesman—* Machine 
tool requirements in the automo- 
tive industry this year have been 
very small so far as we are con- 
cerned.” 

H. A. Finch, manager of market- 
ing, Jones & Lamson Machine Co. 

“There seems to be every indi- 
cation that the automobile indus- 
try will place a fairly substantial 
amount of business with the ma- 
chine tool builders this year. Most 
of this business, as far as we are 
concerned, appears to be replace- 
ment rather than expansion; al- 
though there will be some activity 
in the small compact cars which 
could be considered as expansion.” 

W. C. Rosborough, executive 
vice president-treasurer, Moline 
Tool Co.—‘Can’t tell much about 
this, but from our viewpoint the 
automotive requirements have 
never returned to where they were 
in 1956.” 

J. P. Crosby, vice president- 
sales, The Lapointe Machine Tool 
Co.—“The automotive industry re- 
quirements for machine tools are 
25 per cent better than they were 
a year ago.” 

N. M. Forsythe, president, Na- 
tional Automatic Tool Co., Inc.— 
“Our own activities on behalf of 
the automotive industry are al- 
most twice as great as a year ago.” 


Business Outlook 


Question: What is your 
forecast for new business 
receipts during the 2nd and 
3rd Quarters of 1960, com- 
pared to 4th Quarter 1959 
and Ist Quarter 1960? 





Durwood A. Blaisdell, executive 
vice president, The Baird Machine 
Co.—‘“Based upon the present vol- 
ume of inquiries, it appears to us 
that our business will continue to 
hold up through the 2nd and 3rd 
Quarters of this year, as far as 
our incoming orders are concern- 
ed, and will equal or be better 
than the 4th Quarter of 1959 and 
the 1st Quarter of 1960.” 

E. H. H. Graf, vice president, 
sales, Detroit Broach & Machine 
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from GLOBE’S 4 ¥ “new research center: 


better batteries today- 


New power supplies for tomorrow! 


The 60’s! Exciting, startling, enriching! 
Years of new advances in industry, new 
milestones in science, new secrets of power 
unlocked, a completely new standard of 
living for us all. 

Globe-Union looks forward to the 60’s 
— its challenges, its rewards. With a re- 
cently completed ultra-modern research 
center, Globe is confident of the major 
role it will continue to play. 

Already, Globe’s new technical center 
is carrying on advanced studies in electro- 
chemical systems and thermodynamic 
reactions through x-ray spectroscopy, ra- 
diography and microscopy. In the new 
radio-isotope laboratory, tracer amounts 
of radioactive isotopes expose the course 
of electrochemical corrosion reactions in 
battery components. 

A raw materials test laboratory inte- 
grates Globe’s quality control program. 
Here incoming raw materials from Globe’s 
16 battery plants are precision tested. 

Yes, in the 60’s Globe will build even 
finer batteries than the best of today. 
And beyond the horizon? Perhaps new 
fuel cells, new electrochemical systems, 
new power sources! 

Wonderful years, these 60’s! 


SPINNING POWs, 


FPtir-secomp svARTiN® 


GLoBe-Union Inc. 


Milwaukee 1, Wisconsin 


/f it's Petroleum-powered 
there’s a GLOBE-BU/LT BATTERY 
right from the start! 
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Co.—“I think it is possible that 
forecasts for the 2nd and 3rd 
Quarters of 1960 may be slightly 
lower than the 4th Quarter of 
1959 and the Ist Quarter of 1960.” 

George Gorton III, president, 
George Gorton Machine Co.—‘“We 
estimate new orders during the 
2nd and 3rd Quarters of 1960 will 
be up 10 to 15 per cent as com- 
pared to 4th Quarter, 1959 and Ist 
Quarter, 1960. This forecast is 
largely based on new products 
which we have or will introduce, 
and may not be general in the in- 
dustry particularly with respect to 
3rd Quarter of 1960.” 

E. M. Hicks, vice president, 
Norton Company — “Our forecast 
for new orders during the 2nd and 
3rd Quarters of 1960 is that they 
will be about comparable to those 
we received in the 4th Quarter of 
1959 and the Ist Quarter of 1960.” 

N. M. Forsythe, president, Na- 
tional Automatic Tool Co., Inc. 
“We expect incoming business to 
continue at about present levels.” 

Ralph A. Breitung, secretary 
and assistant to the president, 
Giddings & Lewis Machine Tool 
Co.—“We hope the volume of new 
orders for the 2nd and 3rd Quar- 
ters will equal the 4th Quarter of 
1959 and the Ist Quarter of 1960.” 

Frederick S. Blackall, Jr., presi- 
dent, The Taft-Peirce Mfg. Co.— 
“Our forecast is a 30 per cent in- 
crease in the 2nd and 3rd Quar- 
ters.” 

Edward P. Bullard, III, presi- 
dent, The Bullard Co.—“We ex- 
pect slightly improved business 
for the 2nd, 3rd and 4th Quarters, 
1960 compared to 1959.” 


Delivery Situation 


Question: What kind of de- 
liveries can you now offer 
on new business, compared 
to six months ago? Are de- 
liveries apt to run longer 
on orders placed six months 
from now (October)? 





Durwood A. Blaisdell, executive 
vice president, The Baird Machine 
Co.—“We are continuing to quote 
deliveries comparable to those for 
the last six months. However, as 
the backlog of unfilled orders con- 
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undoubtedly 
extended 


tinues to build up, 
our deliveries will be 
somewhat.” 

W. C. Rosborough, executive 
vice president-treasurer, Moline 
Tool Co.—‘Deliveries are slightly 
shorter than as of January l, 
1960.” 

E. M. Hicks, vice president, Nor- 
ton Co.—‘“Like most machine tool 
builders, we are striving to obtain 
skilled labor and we are working 
many hours of overtime to keep 
up with our schedules. Our de- 
liveries have already lengthened 
a little, and if our forecasts are 
correct, we would expect some fur- 
ther lengthening during the next 
six months.” 

J. P. Crosby, vice president, 
sales, The Lapointe Machine Tool 
Co.—“As our business improves, 
our delivery situation gets worse, 
and I anticipate that six months 
from now, with improved business, 
our deliveries will be 20 per cent 
longer. The reason for this, I be- 
lieve, is that our increased busi- 
ness is of a type that will require 
a great deal of engineering, and 
we cannot train engineers fast 
enough to meet this load.” 

N. M. Forsythe, president, Na- 
tional Automatic Tool Co., Inc. 
“Despite our increased volume, we 
have not had to extend delivery 
commitments proportionately, as 
we are making extensive use of 
overtime and sub-contracting.” 

Ralph A. Breitung, secretary 
and assistant to the president, 
Giddings & Lewis Machine Tool 
Co.—“Our present position per- 
mits good delivery on smaller type 
equipment. This situation will 
probably last four to six months. 
We expect some extension of de- 
livery on long leadtime items.” 

Frederick S. Blackall, Jr., presi- 
dent, The Taft-Peirce Mfg. Co.— 
“Deliveries are lengthening, and 
will continue so.” 

Edward P. Bullard, III, presi- 
dent, The Bullard Co.—“Delivery 
situation is unchanged and expect 
this to continue.” 
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Recommendations 





Question: Do you wish to 
make any personal recom- 
mendations to the automo- 
tive industry—in the way 
of factors to be considered 
when planning, during the 
remainder of 1960, for tool 
acquisitions? 


H. A. Finch, manager of market- 
ing, Jones & Lamson Machine Co. 
—‘“‘It would be our recommenda- 
tion that the automobile com- 
panies act as quickly as possible 
in placing their orders if they are 
tied in with specific model 
changes.” 

Company Spokesman—“We 
would suggest that the automotive 
industry re-establish replacement 
programs and maintain a more 
even level of equipment procure- 
ment to 1) keep up with latest 
technological advancements, and 
2) to avoid high prices caused by 
cyclical demands on machine tool 
industry production.” 

Company Spokesman—“The only 
recommendations we would like to 
make have been made previously 
by others as well as ourselves, 
that designs be set before order- 
ing so that promised deliveries 
can be maintained to the end user 
and not be held up by continued 
changes, and that samples for test 
runs be available when needed.” 

E. M. Hicks, vice president, Nor- 
ton Company—“It would be most 
helpful if automotive and other 
customers could allow a little 
more time for delivery of their 
equipment. Crash programs are 
costly, both to machine tool build- 
ers and their customers.” 

J. P. Crosby, vice president, 
sales, The Lapointe Machine Tool 
Co.—“We honestly feel this in- 
crease (in business) will be gen- 
eral throughout the industry, and 
we urge the automotive industry, 
whom we feel will be largely re- 
sponsible for this increase, to 
place their orders promptly to ob- 
tain the best deliveries. They 
should generally figure that ma- 
chine deliveries will be in the 16 
to 20-week area for the rest of 
1960.” 

(Turn to page 90, please) 
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HIGHER 


PERFORMANCE 
WITH 


SMALLER 
TURBOCHARGERS 





DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED 
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CORPORATION 


AiResearch’s new line of high 
performance turbochargers 
gives higher air pressures and 
more flow per size and weight than 
ever before achieved in the turbo- 
charging industry, while retaining 
the high standards of durability 
which AiResearch established in 
this field. 

Designed for the 50-700 hp 
engine range, the turbochargers 
incorporate (a) low inertia, low 
stress, high pressure ratio impel- 
lers and turbine wheels, (b) free 
vortex turbine housings which 
eliminate nozzle rings and provide 
higher turbine efficiency. 

Other advantages: 

Lower Cost—Radically simplified 
design and high production tool- 
ing have significantly lowered unit 
cost and service requirements. 
Faster Response — Lowered in- 
ertia of the rotating group has 
made response almost immediate. 
Greater Versatility —Interchange- 
able compressor components for 
each basic turbocharger housing 
permit a perfect matching of tur- 
bocharger to the job; and better 
engine matching further reduces 
operating cost. 

These new, high performance 
turbochargers are readily adapted 
to AiResearch turbocharger con- 
trol systems which insure opti- 
mum engine characteristics over 
the entire range. 

World leader in the develop- 
ment and manufacture of light- 
weight turbomachinery of all 
types, AiResearch now has more 
than 35,000 turbochargers in the 
field delivering nearly 9 million 
turbocharged horsepower. 

Your inquiries are invited. 


AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 
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AUTOMATIC CONTROLS 
PRODUCTION—VEHICLES—AIRCRAFT 


By C. J. Kelly 


ASSISTANT EDITOR 





A control tape which 
contains in binary 
coded form all infor- 
mation necessary fo 
machine a specific part 
is first mounted on the 
tape reader of the con- 
trol unit. The operator 
then positions the cut- 
ter manually to the 
setup point correspond- 
ing to the initial posi- 
tion on the tape and 
depresses the fape 
“start” button. Auto- 
matic machine opera- 
tions then begin. 


NEW TWO-AXIS NUMERICAL CONTROL SYSTEM 


A new Bendix 2-axis numerical! 
control system that controls pre- 
cision turning, boring and grind- 
ing contouring machine tools in 
increments of 0.000025 in. is now 
available from the Industrial Con- 
trols Aviation 
Corporation. 

The Bendix control 
system provides a command pulse 


Section, sendix 


numerical 
value to each machine 
0.000025-in. or 40,000 pulses per in. 
of slide travel. This permits ma- 
chining to a tolerance of 0.0001-in. 
in routine production of teraplates 
and machining to a tolerance of 
0.0002-in. in contour boring and 
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slide of 


turning operations on 
machine tools. 

The input to the control unit is 
punched tape. The high speed tape 
reader on the numerical machine 
control unit permits tape reading 
of 300 lines per second in the 


precision 


forward direction and 600 lines per 


second in the reverse direction. 
An automatic tape re-wind fea- 
ture eliminates the need for an 
operator to manually rewind at the 
end of a part machining operation 
and allows the operator to remove 
the part as the tape is being re- 
wound. 
position 


Two decimal display 


indicators with continuous readout 
of position location of each axis 
is another feature incorporated in 
this numerical control system. The 
position indicator assists in set-up 
operations and provides a flexible 
method of manually operating the 
machine, 

Three auxiliary tape control 
functions are also available with 
the unit to automatically control 
such functions as coolant flow, 
spindle speed, and automatic grind- 
ing wheel dressing operations. 

Feed rate over-ride feature incor- 
porated in this numerical control 
system permits the machine opera- 
tor to reduce the programmed feed 
rate down to as little as 20 percent 
of the programmed rate. Such 
variables as cutter quality, material 
hardness, vibration from fixture or 
tool, or a too high programmed 
feed rate can be taken into account 
without the necessity of remaking 
the control tape to provide reduced 
tool loading in critical areas. 


REMOTE RECORDER 


tecording of accounting and pro- 
duction control data is accomplish- 
ed without paperwork by the new 
temote Recorder developed by 
Digital Sensors Inc. Directly re- 
cording data onto punched cards 


from the work station offers con- 
siderable reduction in clerical and 
direct labor time. 

Employee attendance time and 
job allocation time, as well as pro- 
duction control reports, are trans- 
mitted to and recorded on punched 
cards. The recorder accepts vari- 
able numbers and action informa- 
tion. oy 
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HERE’S WHY 


BARNESDRIL 
COOLANT CLEANING 
EQUIPMENT DOES 
). ‘an -1 2 eee) : ee 
AND AT 


\ LESS COST 


For Grinding, Honing, Gear-Cutting . . . or any similar operation 
requiring an abundant supply of clean, grit-free coolant . . . your best 
bet is a BarnesdriL Unit for automatic sludge removal. Here’s why .. 


Compact Design 


requires less floor space . . . often permits installation of BarnesdriL 
Units in the machines’ outside coolant tank. 


No Jets, Tubes, or Screens to Clog 
and impair cleaning efficiency. And, the BarnesdriL gentle action 
system prevents particles from being forced through the filter. 
Low-Cost Filter Fabrics 


Note how this Barnesdril Magnetic Separator is actually increase in efficiency as swarf builds up on the filter media, 
mounted in the coolant tank of a rotary surface grinder. which accounts for the low consumption of fabric on BarnesdriL 
Filters. Our laboratory technicians will select the correct filter fabric 
for your job application. 
Powerful Magnetic Field 
For every 5 g.p.m. coolant capacity, BarnesdriL Separators pack 
eight pounds of permanent Alnico magnets the strongest magnetic 
attraction possible. 
Three Models in a Wide Range of Capacities 
BarnesdriL Kleenall Filters, Combination Magnetic and Fabric 
Filters, and Magnetic Separators range in capacity from 1% to 120 
gallons per minute. Specially engineered Central Systems are also 
available! 


Compe! intatono « tanestit Xora om WRITE FOR KLEENALL BULLETIN 
ination Filter and Separator on a double disc grinder. 1 0 0 T0 DA T 


BARNESDRIL Honing Machines / Production Units / Filtration Units / Drilling Machines 
BARNES DRILL CO. 


850 Chestnut Street ¢ Rockford, Illinois 
FILTRATION U NITS DETROIT OFFICE — 13121 Puritan Avenue 
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News of the 
MACHINERY INDUSTRIES 





Distributors’ Ass'n Slates 
Semi-Annual Meeting 

The 36th Spring Meeting of the 
American Machine Too] Distrib- 
utors’ Association will be packed 
full of interesting and timely ma- 
terial. Scheduled for April 18-20, 
it will be held at The Greenbrier, 
White Sulphur Springs, W. Va. 
Highlights of the program are as 
follows: 

“The Economic Justification of 
a Machine Tool Line” — or the 
means of determining the true po- 
tential of a line—will be discussed 
by William Wolf. “More Effective 
Sales Control” will be the subject 
of a presentation by Van L. Phil- 
lips of Phillips Marketways, Chi- 
cago, Ill. 

“Sales and Service in Action”— 
a study, in cooperative effort with 
the NMTBA, for more simplified 
paperwork—will be presented by 
John Haman. Management forums 
will likewise occupy 
spots on the program. 


important 


Alan C. Mattison, president of 
the National Machine Tool Build- 
ers’ Association and president of 
Mattison Machine Works, will 
also be a featured speaker. 

Plans of both the Builders and 
Distributors for The 
Tool Exposition 


Machine 
1960 will be pre- 
sented by a panel of the three 
men most familiar with the pro- 
grams. They are D. H. Melver, 
chairman of NMTBA’s exposition 
committee; G. A. Hawkins, chair- 
man of NMTBA’s advertising and 
market research committee; and 
R. W. Nissen, chairman of 
AMTDA’s exposition committee. 
A clinic on the “Legal Prob- 
lems of Distributor Selling” is 
another feature of the program. 
Joel Barlow and several of his 
associates will be on hand to coun- 
sel members on legal problems 
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By Charles A. Weinert 





and recent tax developments 
which affect the day-to-day opera- 
tions of distributors. 


Export Trade Conference 
Discusses Machine Toois 


The American machine tool in- 
dustry believes its volume of ex- 
port business could be improved 
if some of the restrictions imposed 
by foreign governments were 
eased. 

This, in essence, was the prin- 
cipal conclusion developed at a 
conference recently held in Wash- 
ington, D. C., attended by 16 rep- 
resentatives of the machine tool 
industry and officials of the U. S. 
Department of Commerce. It was 
one of a series scheduled by the 
Department of Commerce to ob- 
tain the views of industry on the 
steps the Government might take 
to assist in increasing sales of 
U. S. products aboard. 

Quotas and licensing in Europe 
were among the trade handicaps 
cited. Import taxes imposed in ad- 
dition to tariffs also constitute 
a growing problem in some quar- 
ters, the industry representatives 
indicated. It was agreed, however, 
that the bgigest adverse factor is 
the price advantage enjoyed by 
foreign makers. And that this dif- 
ferential has hurt American ex- 
ports of general-purpose tools, 
with the result that the backbone 
of present export business is spe- 
cial-purpose tools embodying the 
most-advanced technology. 

The data on tariff restrictions, 
when supplemented by statements 
written by the individual builders, 
are expected to be helpful to 
American negotiators when tariff 
negotiations start at Geneva this 
fall under the General Agree- 
ment on Tariffs and Trade. 


Program for AMTDA Meet- 

ing on April 18-20 Will Be 

Highly Informative. Export 

Trade Conference Pin- 

points Major Obstacles to 

Sale of U. S. Machine Tools 
Abroad 


Around the Industry 

Van Norman Industries, Inc.— 
for the Year 1959 net sales were 
$44,469,440, profit before taxes 
$2,085,352, and net income $1,001,- 
126, according to the company’s 
annual report released last month. 
For 1958, net sales were $34,722,- 
869, and the loss after income tax 
earry-back and after extraordi- 
nary and non-recurring charges 
amounted to $1,611,658. 

Nelco Tool Co.—this subsidiary 
of the Cutting Tool Div., Brown 
& Sharpe Mfg. Co., is expanding 
the manufacturing facilities of its 
plant in Manchester, Conn., with 
the completion of a new building 
addition equal in size to the orig- 
inal plant. 

Buhr Machine Tool Co.—Robert 
L. Deneau has been appointed as- 
sistant to the general sales man- 
ager. 

Illinois Tool Works—Robert W. 
Beart has been elected vice-presi- 
dent of patents and development. 

Heald Machine Co.—James N. 
Heald II has been appointed to 
the newly-created position of man- 
ager of domestic distributor sales. 

Apex Corp.—Frank W. Ruprich 
has been elevated to the position 
of executive vice-president and 
general manager. Thomas W. Far- 
ron has joined the Apex sales 
staff. 

Beaver Tool & Engrg. Corp.— 
Bernt T. Nordfjord has_ been 
made director of sales, and David 
D. Dresback new chief engineer. 

Hamilton Tool Co.—announces 
the appointment of C. K. Farley, 
Inc., 37 Centennial St., Rochester, 
N. Y., as its representative in the 
Rochester area. 

National Broach & Machine Co. 
—Albert E. Forberg, sales engi- 
neer, died on March 6 at the age 
of 73. Death was caused by a 
heart attack. 5 
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Look what's NEW 
in Safety Hats! 


UNIQUE SUSPENSION DESIGN FOR 
MORE SECURITY, MORE COMFORT, 
CONVENIENCE AND HYGIENE 


Bausch & Lomb, a world leader in industrial eye and 
ear protection, introduces a complete line of hard 
hats and caps. New suspension design increases pro- 
tection, eliminates wobble, simplifies and speeds per- 
fect head size adjustment. You replace zippered 
sweat bands without disturbing suspension. No but- 
tons; no metal parts. See a// the features of the biggest 
thing in hard hat value! Write or phone today for 
complete catalog material: Bausch & Lomb Optical 
Co., 98604 Lomb Park, Rochester 2, New York. 


PROTECTION-PLUS Safety Products 


protection + economy + worker acceptance 


BAUSCH 6 LOMB 
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Miss Bausch & Lomb 
Safety Products 
announces the newest 
addition to the 
expanding BaL line . 


FIBRE-GLASS (8 colors) 
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they’re best when made of sheet steel 


Strong, durable, easy to work, light in weight, low in 


cost—all these factors point to sheet steel as the ideal 
material for tackle and tool boxes. Whether you make 
or use such boxes, you can be sure they're best if they're 
made of sheet steel 

Bethlehem sheets—cold-rolled as well as Bethcon 


continuously galvanized—are used in the manufacture 


for Strength 
. . . Economy 
.. . Eye-Appeal 


of thousands and thousands of utility boxes. Other 
Bethlehem sheets go into automobile stampings, agri- 
cultural machinery, grain storage bins, metal furniture, 
tubing and, yes, baby carriages! We'll be glad to discuss 
your requirements. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


rHEHE 


BETHLEHEM STEEL gx 
Sued ta 
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By Marcus Ainsworth 


STATISTICAL EDITOR 


NEW FOREIGN CAR REGISTRATIONS 
JANUARY 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


Year to Date 1959 
Volkswagen 
6,077 Renault 
2,809 English Ford 
370 Fiat 

954 Simca 

426 Opel 

339 Hillman 

165 Vauxhall 
138 Volvo 

007 Triumph 

162 All Others 


1960 


Volkswagen 
Renault 
English Ford 
Opel 

Fiat 

Simca 
Vauxhall 
Hillman 
Volvo 
Mercedes Benz 
All Others 


11,973 


Mar. 5 1960 1959 


PRODUCTION 
11,024 
2,760 


Mar. 12 


PASSENGER CAR 
11,322 


Chrysler 1,073 
De Soto 390 1,086 
Dodge 9,293 7,878 
Imperial 321 365 
Plymouth * 11,381 ,031 


Make 


Total American Motors 


CO at et et et MONON ID &S 


Om et wt wt es ee FD 


w 
a 


Total 420 Total 


— 
o 


Total — Chrysler Corp ; 22,458 .120 
Edsel 

Ford* 27, 941 
Lincoin 403 
Mercury* 6, 108 


1960 NEW REGISTRATIONS* 
NEW TRUCKS 


December 


Total Ford Motor Co. — . ,452 


January 
1960 


18,750 


January 
Buick . ° 
Cadillac ‘776 38, wee 
Chevrolet* .468 . 5 Ford 
Oldsmobile 077 i 94, Chevrolet 17,805 
7 International ,408 


Make 
395 
601 
872 


Dodge -660 
Willys Truck 295 
White , 232 
Mack 848 
Willys Jeep 570 
Diamond T 205 
Studebaker 127 
Brockway 88 
All Others 3,246 


Total General Motors Corp. 


7, 

: 3, 

Pontiac ,227 ‘ ’ 4, 
G. M. C. 000 . 8, 

3, 

1, 


Total — Studebaker-Packard Corp. 
Checker Cab 


Total Passenger Cars 


Total Ali Makes 58,234 


NEW CARS 


December January 


Make 1959 1959 


TRUCK AND BUS PRODUCTION 


Chevrolet 10,340 10, 257 


January 
G. M.C 2 2,597 1960 


Diamond T 
Diveo 

Dodge and Fargo 
Ford 

F. W. D. 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


Total — Trucks 


Buses..... 


Total Motor Vehicles 


174,978 


51 
100 


166 ,871 


1,905,331 1,540,7 


* Plymouth includes Valiant. Ford includes Falcon production which amounted to 85,583 during 
Mercury includes Comet production which amounted to 2,240 in 


January and February combined 


February, the first month of production. 


65,367 by the end of February. 


Chevrolet includes Corvair whose production amounted to 





Chevrolet , 086 
Ford ; 890 
Plymouth 26, 583 
Rambler J 31, 169 
Pontiac ’ 176 
Oldsmobile . 146 
Dodge ’ 9,382 
Buick ' 660 
Mercury 522 
Cadillac 347 
Studebaker 832 
Chrysler ‘ 569 
Lincoin : 208 
De Soto ‘ 321 
Imperial , 582 
Domestic / 417 
Foreign : 609 
430,116 .500' 


Total - All Makes 


* Based on data from R. L. Polk & Co. All rights reserved and re- 


hibited. t Does not include Hawaii. 


106 822 


96 684 
26 624 
21,062 
25 509 
28,149 
9, 889 
21,659 
11,145 


420,751 


use pro- 





Shipments of Tractors—For Farm Use 
In Units and Their Value 


Dollar Volumes are 


in Thousands 


Registered U. S. Civil Aircraft 
by Number of Places 
Number of Planes 


Number of Places 
Inactive 


Total 


As reported by the Industry Division, Bureau of the Census 


Type and 
Hp Groupings 
Wheel Type 
34 and less belt hp 
35 to 40 belt hp 
40 to 50 belt hp 
50 to 55 belt hp 
55 to 60 belt hp 
60 belt hp and over 
Total _Wheel Type 
Tracklaying Type 
49 drawbar hp and less 
50-75 drawbar hp 
75-100 drawbar hp 
100 drawbar hp and over 


Total -Tracklaying Type 


AUTOMOTIVE INDUSTRIES, 


Units 


34,980 
32,495 
40,120 
34.480 
28 626 
17 ,399 
188 , 100 
2,569 
640 
424 
357 


3,990 


1958 
Value 
$ 54,787 
58,255 
82,155 
71,608 
82,402 
47,844 


051 


5S 
438 


> 


5. 564 


437 


{pril 1, 1960 


Units 


47 363 
25,161 
51.819 
18,954 
28 ,738 
7,099 


179,134 


1957 
Value 
$ 64,147 
42,354 
90,415 
41,823 
68.121 


23 ,056 


$329,916 


$15,425 


16, 188 


"$31,613 


and Engines Active 


SINGLE-ENGINE 
1 and 2 places 


Total 


MULTI-ENGINE 
1 to 8 places 
9 to 20 places 
21 to 50 places 
Over 50 places 


Total 


Experimental and unknown 
Dirigibles 

Balloons 

Gliders 


Total Civil Aircraft 


18,742 
3 to 5 places 7 7 6.408 
Over 5 places 682 


25,922 


51,666 
33,925 


1,944 


87 535 
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By C. J. Kelly 


ASSISTANT EDITOR 


Measuring Instrument 
A NEW instrument, called the Dis 
4 tometer, Model 555 B-245, pro 
vides the lathe operator with a means 
of spotting tool position and directly 
measuring longitudinal cutting dis- 
tance. 


Instrument features push button reroing 


Pane ae ee = 


QUIPMEN 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


With this device the operator has 
a constant guide which operates over 
the full travel of the lathe carriage, 
that can be referenced instantly at 
any point in the travel with push- 
button zeroing, and can measure 
movement continuously to any other 
point. Dial graduations are in in- 
crements of 0.002 in. and the range 
per revolution of the pointer is 0.500 
in. A revolution counter is divided 
into ten segments, each of which 
represents one complete revolution 
of the large hand. There is no need 
for the operator to hold scales, ad- 
just dials, or to master against gage 
blocks. 

The Distometer is mounted on the 
lathe carriage so that it travels with 
the tool. It is actuated by its move- 
ment along a stationary tape mounted 
rigidly to the lathe bed. The Dis- 
tometer is equally effective whether 
cutting shoulders, grooves, or bores. 
In on the job tests, the use of the 
Distometer actually increased lathe 
production more than 27 pct. Mainly 
responsible for the increased output 
was a better than two to one im- 





New Welding Unit for Automobile and Aviation Industry 


A new welding control 
and power system that 
combines all the ad- 
vantages of normal re- 
sistance, capacitor dis- 
charge and percussion 
welding with none of 
their inherent disad- 
ventages has been 
made evailable to in- 
dustry by Robotron 
Corp., manufacturers of 
industrial electronic 
controls. 

lt will be publicly 
demonstrated to indus- 
try for the first time 
at the Great Western 
Exhibit Center, Los 
Angeles, Calif., during 
the AWS Welding 
Show. 


Circle 41 on postcard 
for more data 


provement in indexing time which 
included manual return of the tool 
and adjustment for depth of cut as 
well as actual measurement of length. 

Using the Distometer, the operator 
was able to do his indexing in only 
39 pet. of the time he required when 
using a long-range Dial Indicator and 
hand-held Federal Products 
Corp. 


scale. 
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Full View Grinding 


N™ design in the manufacturing 
of disc type abrasives for metal 
working operations has resulted in a 
disc that enables the operator to act- 
ually see the section as it is being 
ground. The disc is shaped rectangu- 
larly and has a large radius at each 
corner. 


As the disc rotates a full inch at its 
outer edge—the area where the grind- 
ing is done—becomes_ transparent. 
This feature is said to reduce exces- 
sive grinding or dwell time by con- 
fining the operation to the exact spot 
where it is needed. Behr-Manning Co. 


Circle 42 on postcard for more data 


New Finishing Shapes 
3 Sens shapes for abrasive tum- 

bling have been introduced in 
two new shapes. These shapes have 
been designed to barrel finish intri- 
cate parts such as grooved or serrated 
machined pieces. The new pins are 
available in round or triangular 


shapes. Norton Co. 
Circle 43 on postcard for more data 
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Torque Testing 

ESIGNED to rapidly load and read 

out the actual “break-away” 
value of torque wrenches of any de- 
sign, the model TWC-139 _ torque- 
wrench calibrator uses a conventional 
proving ring as a load measuring 
standard. For most torque-wrench de- 
signs, operation is automatic. The 
wrench is inserted in the mechanism, 
and load links and range of the elec- 
tronic digital counter are set for the 
correct range. The tang is rotated by 
a hydraulic piston and cylinder as- 
sembly. At the break-away point of 
the wrench, the counter displays the 


torque value in either lb, in. or lb ft. 

The digital counter translates the 
linear displacement of the proving 
ring into torque values with a cali- 
bration accuracy of 0.4 pct of full 
scale. It can calibrate torque wrench- 
es with capacities from 20 lb in. to 
2000 Ib ft. 

An adjustable thrust arm can be 
positioned for any usual length of 
torque wrench, and four interchange- 
able socket inserts accommodate 
standard wrench tangs. 

Dial or clock-type torque wrenches 
that do not “snap” at the set torque 
cannot be checked automatically on 
this unit but they can be manually 
calibrated. Accuracy is not impaired 
by manual operation and calibration 
can be accomplished quickly. Steel 
City Testing Machines, Inc. 


Circle 48 on postcard for more data 


Tefion Piston Rings 


| erga Teflon piston rings, offering 
all of the chemical and mechanical 
advantages of this versatile fluoro- 


carbon resin, have been introduced 
by Garlock. The new piston rings are 
ideal for non-lubricated service to 
seal reciprocating, oscillating and 
rotary motion of both external and 
internal cylindrical surfaces against 
the leakage of liquids or gases. 
Matched filled Tefion rider rings are 
also available for use in conjunction 
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with the rings where long stroke or 
heavy pistons necessitate additional 
support. 

The piston 
specially processed carbon-filled Teflon 
which exhibits a low coefficient of 
friction. They have exceptional ther- 


rings are made from 


mal stability and are suitable for con- 
tinuous service in a temperature 
range from —420 to 500 deg F. 
These rings are tough, abrasion-re- 
sistant and have the ability to imbed 
hard foreign particles without ad- 


versely affecting the cylinder life or 
the ring itself. Mechanical strength 
and dimensional stability are excel- 
lent. Garlock Packing Co. 

Circle 49 on postcard for more data 


Precision Spindles 
ESIGNED for electrolytic grinding 
operations precision spindles that 

may be belt or motor driven, are 
available from 1 to 20 hp, with a 
speed range of 900, 1200, 1800 or 
3600 rpm. They will operate from 50 
to 3000 amp. 

These spindles have built-in insula- 
tion and are equipped with a new fork 
type, cool operating brush assembly 
for transmitting low voltage amper- 
age current to grinding wheel. Pope 
Machinery Corp. 
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Steering Shaft Ends Annealed in Single Operation 


HE work station is composed of a 

basic cast aluminum turntable 
upon which is mounted a number of 
aluminum cast frames which are jig 
bored and fitted with a set of steel 
rollers and gears. The rollers rotate 
the shafts dring the heat cycle to in- 
sure perfectly uniform results. As the 
parts rotate and travel around, they 
enter the work coil heating zone. 

This zone consists of two semi-cir- 
cular inductors in parallel, with spe- 


cial water cooled shorting stubs 


A major automobile 
manufacturer has just 
installed a semi-aufo- 
matic induction heaft- 
ing machine which an- 
neals both ends of a 
Gear Pitman Sector 
Shoft at the rate of 
740 pieces per hour. 
This machine draws or 
tempers both the 
threaded and slotted 
ends of the shaft si- 
multaneously. The en- 
tire system is designed 
and built in accord- 
ance with NEMA and 
JIC specifications. It 
consists of a 50 KW, 
10,000 cycle ftofally 
enclosed water cooled 
motor generafor, its 
master control and 
work station, cabinet 
and semi - automatic 
tooling. This unit has 
been designed and 
built by the Induction 
Heating Corp. 


fastened to the larger rear inductor 
for the purpose of balancing the cur- 
rent distribution in each section and 
offset, or compensate for, the differ- 
ence in mass of the ends of the part. 

In this way, the threaded end is 
drawn to a hardness of Re 32 and the 
slotted end to that of Re 50, to reduce 
any tendency to break under shock. 
The entire part is carburized and 
hardened to give good metallurgical 
characteristics. 
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coe Plant EQUIPMENT 


The Model HP-25-E22, 
of 25-ton capacity, is 
equipped with a 2-hp. 
motor, has a ram speed 
of 28-in. per minute at 
no load and 12.2 in. at 
full load. The Model 
HP-40-E22, of 40-ton 
capacity, is equipped 
with a 2-hp. mofor, 
has a ram speed of 17- 
in. per minute at no 
load and 8-in. per 
minute at full load. 
Acco Equipment Div. 
American Chain and 


Cable Co. 


Medium Capacity Electric Hydraulic Presses 


Engineered to handle those tough 
and heavy-duty jobs requiring pres 
sures of 25 and 40 tons, two medium 
capacity electrically powered hydrau- 
lic presses have been introduced to the 
trade. 

Designed to easily handle, at low 
capital investment, the wide variety 
of press work demanded by industry, 
these units incorperate ease of opera- 
built-in 
afety and simplicity of maintenance. 


tion and versatility with 
Frame members of these units are 
fabricated from selected structural 
steels for maximum rigidity and mini 
mum deflection. All corners have been 
coped and ground to eliminate sharp 
corners and disagreeable contours. 
Both presses are provided with com 
enclosed hydraulic 
prevent fluid contamination. 


pletely systems 
which 
Their hydraulic cylinders are con 
structed of cast steel for greater re- 
liability and have been provided with 
machined shoulders to transmit loads 
evenly and squarely to the frame head 


channels. 
The work 


from 


tables, also fabricted 


structual steels, provide a 
broad range of travel through utili- 
zation of an _ easily-operated, self- 
locking, screw-geared winch with a 


sealed These 
tables are supported and firmly held 


lubrication system. 
in position by four easily-removed, 
hardened steel pins. 

Contact between the work speci 
men and the ram of the 40-ton press 
is made possible by rotating a conve- 
nient hand wheel which 
geared to a square-thread, Acme ram- 
extension screw. This permits rapid 
approach to the work, makes the con- 
tact necessary for proper positioning, 
and reserves the full power stroke fot 


has been 


the work being performed. The 25-ton 
model is not equipped with the worm- 
screw extension. The work specimen 
is contacted with an independent load 
arbor selected from a group of three 
such units provided with the press 
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Gear Hardening Machine 


A tooth by tooth gear hardening 
4 machine features complete auto 
matic indexing and scanning and a 
pedestal with two hub adaptors, ad 
justable with lead screw and crank. 
rhis unit is now completely hydraulic 
with temperature compensated scan 
speed control valves. Cam bars for 
length of stroke and control of heat 
and quench are mounted on the front 
for greater operator convenience. An 


74 


inductor ground detector is available 
to prevent damage to the inductor or 
gear in the event of misalignment. 

These machines are being used to 
heat treat spur gears and pinions, 
helical gears, internal gears, and a 
new special adaptor is available for 
bevel gears. The tooth by tooth in- 
duction heating method hardens teeth 
from one tip through the root to the 
tip of an adjacent tooth. The highly 
stressed root zone is strengthened for 
greater load-carrying ability. Tooth 
faces are fully hardened for maxi- 
mum resistance to abrading and pit- 
ting. Compressive residual stresses 
at the surface in the root greatly im- 
proves fatigue life. Ajax Magnether- 
mic Corp. 
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Custom Motor Line 
A NEW line of precision, custom- 
built motors in NEMA frame 
sizes have been designed for applica- 
tions where a precision drive is a 
necessity. These motors are dynamic- 
ally balanced to 25 millionths ampli- 
tude of vibration. Maximum shaft 

runout is 50 millionths of an in. 
Motors are available in 1 to 20 hp 


with speeds from 900 to 3600 rpm, 
and with straight or tapered noses. 
Permanently preloaded double row 
cylindrical roller bearings with taper- 
ed bores are mounted at the shaft ex- 
tension end of the one-piece integral 
casting that forms the motor housing 
The rear housing for the 
bearings permanently pre- 
loaded, angular contact bearings close 
to the rotor. This housing and extra 
large shaft and bearings provide the 
extreme rigidity required for a super 


and base. 


locates 


precision motor. 

The motor pictured shows a pre- 
cision grinding application, with a 
Provi- 
sion has been made in the base for the 


balancing type wheel holder. 


mounting of a wheel guard. Pope Ma- 
chinery Corp. 
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0-M Cylinders Hold Every Stroke to a Close Tolerance 





all 0-M Cylinders 
meet JIC standards 








Regardless of the bore size, diameter of rod, length ORTMAN-MILLER MACHINE COMPANY 
of rod travel, type of mounting and position in which 49 04800 Sivest, Memmend, tadiene 
they are mounted, O-M Cylinders operate with high 
reliability and precision with every stroke. 

Made of all-steel with bearing bronze; these force Send Bulletins 
generating components take shock loads in stride, 101A 
cushion piston shock and stand up under continuous 105A 
cycling. In addition, they are sealed right, have the 107 
lowest coefficient of friction, make full power starts 108 
and require little maintenance. 

Available in a complete range of sizes (144" to 8" 
bores) with standard or heavy-duty rods, Complete 
line of mounts and interchangeable parts. Immediate ADDRESS __ 
delivery on most sizes. Mail Coupon NOW for descrip- 
tive Bulletins. 


Have representative call 


NAME . — POSITION 


COMPANY 
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CASS TEST HOURS 


| CASS test time during which 
|  \ASTM Durability Rating 
| is maintained at 8 or better 
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PO Marliiie ict 
ordinary chromium 


50 millionths 
“Duplex Chromium 











100 millionths 
“Duptex Chromium 


200 millionths 
‘Duplex Chromium’ 


CHROMIUM DEPOSIT—in millionths of an inch 


The thicker the “Duplex Chromium” 
...the longer the plating lasts 


Y ou’ll now do more to increase durability of plated 
parts with a little more chromium thickness properly 
applied than with any other change in plating speci- 
fications. Results with M&T “DUPLEX CHROMIUM” 
confirm this beyond all doubt. There’s dramatic im- 
provement with 50 millionths of an inch. With 100 
millionths it’s downright phenomenal . . . and with 
200 millionths, you have the finish of the future. 

The graph shows this clearly. These are results 
with zinc die castings plated with identical under- 
coats but with different chromium topcoats. See the 
difference M&T “DUPLEX CHROMIUM” makes in 
durability. Note that the thicker the chromium, the 
longer the service life expectancy. Corrodkote accel- 
erated corrosion tests show the same pattern of 
protection and durability. 

Experience shows that the only suitable way to 


plating products .- 


coatings > 


metals > 


plate thicker decorative chromium is with Unichrome 
SRHS® plating solutions. They make possible the 
correct type of deposit. They save production time. 
They simplify operations. And only with a combina- 
tion of two of these baths can you produce M&T 
“DUPLEX CHROMIUM.” Unichrome “Crack-Free” 
Chromium comes first, to block infiltration of corro- 
sives to underlying metal. Giving more uniform 
plate distribution, this bath deposits ample thick- 
ness in recesses, with no graying on edges. A sub- 
sequent deposit of special Unichrome SRHS® 
Chromium then follows, to avoid localized corrosion 
at defects in the basis metal. 

SRHS® baths and the “DUPLEX CHROMIUM” 
process can be adapted to most existing plating 
operations. Send for the M&T plating engineer to 
survey your plant requirements, or ask for literature. 


welding products 
chemicals 


METAL & THERMIT CORPORATION, General Offices: Rahway, New Jersey 
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PRODUCTS 


AUTOMOTIVE -AVIATION 
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Air Brake Device 

A new safety valve has been spe- 
cifically designed for application to 
the air brake lines of trucks and 
busses to prevent failure of the sys- 
tem in the event of a pressure loss. 
This valve automatically prevents 
malfunction by closing off a chamber 
that has been ruptured or a line that 
has been broken. This permits the 


other brakes in the system to function 
effectively. The actuation of this de- 
vice depends on the final pressure of 
the system rather than the high flow 
or leakage rate. The valve operates 
from 10 psi to maximum compressor 
pressure. It will operate with leakage 
rates as low as five cu ft per min, 
and is unaffected by vibration or road 
conditions. Known as the Hytrol, 
this valve is a dual diaphragm, pres- 
sure operated unit which may be con- 
nected to the brake lines for wheel 
to wheel, or axle to axle protection. 
Hydro-Aire Co. 
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Dry-Type Air Filter 

New two-stage air filters—two filter 
elements in a single housing, with 
each element independently sealed— 
for both heavy duty automotive and 
industrial have been an- 
nounced. 

Company engineers emphasize that 
the air filter is a genuine two-stage 
unit because it actually embodies two 
separate elements, wherein one pro- 
vides positive protection in the event 
the other is damaged. 

The new dry-type air filters were 
specifically designed to meet the de- 
mand for more efficient engine pro- 
tection where automotive and indus- 


engines 
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trial type equipment is continually 
operated under abnormally dusty con- 
ditions. 

According to the manufacturer both 
the first and second stage elements 
of the filter operate independently at 
99.8 pet efficiency at all engine 
speeds. The second stage element’s 
function is to provide continued en- 
gine protection in case the first stage, 
or working element, is damaged. If 
the first stage element and sealing 
gaskets operate at maximum efficiency 
before requiring service or replace- 
ment, the second stage element will 
last indefinitely. 

The elements are made 
plastic impregnated cellulose with a 
new depth type radial pleating for 
greater dirt holding capacity. The 
porosity of the filter media for both 
elements is the “extra fine” type. 

They are rated from 450 to 1150 
cfm with an exceptionally low initial 


from a 


restriction. Extensive field testing has 
proven that the advantage of having 
a low initial restriction will provide 
element life anywhere from 600 to 
2000 hours continuous use. Purolator 
Products, Ine. 
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New Sealing Technique 

A new technique for sealing wave- 
guide components for use in high- 
altitude aircraft has been developed 
for the U. S. Air Force. 

Using this technique, waveguide 
windows have been developed with a 
reflection coefficient of less than two 
and one-half pet over a band width 
of 40 pct for C, X, and Ku band wave- 
guides. Low reflection over a wide 
band has been obtained by use of 
irises and recesses for compensation. 


By C. J. Kelly 


ASSISTANT EDITOR 


Made of glass-reinforced teflon lam- 
inates, the windows are bonded to the 
waveguide flanges with temperature- 
stable epoxy resin. The teflon lami- 
nates used in the waveguide windows 
are more desirable than other mate- 
rials, because of their flexibility. 

The newly developed waveguides 
can operate at high power levels at 
any altitude in a temperature range 
of —65 to 180 deg. C without the use 
of auxiliary pressurization equip- 
ment. 

Armour Research 
Illinois Institute of Technology. 
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Foundation of 


Hydraulic Control Valve 

A new hydraulic control valve with 
parallel internal circuit has been de- 
signed for heavy duty mobile equip- 
ment where rapid sequence of mul- 
tiple functions is required. The new 
valve is available in two, three, four 
and six plunger models, recommended 
for 20 gpm at 2000 psi. Designated 
the V-33, this valve is a complete 
fluid power circuit with all required 
or extra circuit features built into a 
single compact package. 

V-33 series valves may be furnished 
with built-in pilot operated overload 
relief valves on individual cylinder 


circuits as required. These prevent 


damage from high static pressure that 
may be developed in a blocked cyl- 
inder circuit. Operating plungers 
may also be provided with built-in 
swing cushioning valves from boom 
control or built-in flow control and 
counterbalance valve. Hydreco Div., 
New York Air Brake Co. 
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Chrysler Imperial Quality at Work 


(Continued from page 38) 


1. The “hot room’’—temperature 
and humidity are accurately con- 
trolled in this specially insulated 
room to check on the efficiency of 
operation of air conditioning units 
under varying temperature condi- 
tions. 


5. Automatic leak detector or 
“sniffer”—the “sniffer” is an elec- 
tronic device used to detect re- 
frigerant leakage in air condition- 
ing unit lines. If leakage is de- 
tected proper line adjustments can 
easily be made to correct situation. 


6. Power steering checking fix 
ture—this device checks on proper 
centering and evenness of torque of 
the power steering unit. 


7. Front end and height align- 
ment—each car is checked for front 
wheel alignment, and is_ also 
checked for proper height, front 
and rear. 


In addition, a system of rigid 
control over incoming component 
parts and materials is regulated 
through modern inspection and 
testing procedures. a 


(Continued from page 37) 


FINAL ASSEMBLY O.K... DD-6 
Inspects body for full assembly com- 
pleteness prior to road test 


SAMPLE INSPECTION HH-2 
For body fastener tightness, headlite 
aim, caster-camber and height check 


ROLLS & ROAD TEST JJ-2 & Outside 
100% quality inspection under actual 
road conditions 


MAJOR MECHANICAL REPAIR 
INSPECTION . 

Checks for adequate repair of any 
major defects uncovered by quality 
station #31 that could not be handled 
on the moving line 


PIT INSPECTION KK-14 
Inspects all underbody bolts and 
parts for completeness and tightness 


PAINT & METAL 

INSPECTION ... LL-8 
Inspects to insure that paint and 
metal finish has not been damaged 
and checks off all repairs made on 
station #29 write-up 


STATIC WATER TEST BOOTH JJ-26 
Sample inspects production cars to 
determine outgoing quality level, ef- 
fectiveness of in-line test, what areas 
require further corrective action 


LINE AIR CONDITION 

CHECK , KK-16 
100% inspects all functional aspects 
of units to assure proper operation 
specified performance, and complete- 
ness 


AIR CONDITION HOT ROOM JJ-16 
Sample inspects air condition cars 
using @ thorough climaticed test 
Booth runs at conditions as follows 
up to 100°F. and up to 75% relative 
humidity at 100°F. This is to assure 
satisfactory performance of units un- 
der most severe weather conditions 


FINAL CAR O.K.... , ... KKB 
Complete inspection of over-all car 
clean-up and of all inspection cards 
used for repair write-ups to assure 
their being satisfactorily completed 
prior to release for customer delivery 





Austin Production Highlights 


(Continued from page 49) 


universal joints on either side of 
the differential housing. 

Painted bodies are trimmed on 
three identical lines that feature a 
train of parts trolleys running 
parallel to each. For every body 
station there is a pair of trolleys, 
the leading one being coupled to 
an under-floor drag chain extend- 
ing the full length of the line. 

Like the trays or engine and 
gearbox assembly, they are fitted to 
take most of the required compo- 
nents, with glass and trim mate- 
rials carried in the first, and elec- 
trical, hydraulic and mechanical 
units in the second. Trolleys are 
loaded from angled bins in the in- 
itial storage area, where scheduling 
instructions for trim and other 
optionals are received on a fac- 
simile printer from a remote punch 
card transmitter. 


Trimmed bodies are conveyed by 
slings on an overhead monorail to 
the dropping station on the final 
assembly line. There they are low- 
ered onto the front and rear sub- 
frames which are correctly aligned 
by jigs before bolting to the body 
Shell. This line is also scheduled 
for duplication in the future. co 


Plymouth Assembly 


(Continued from page 46) 


chronizing the speed of the two 
conveyors to effect accurate mating 
of the body over the chassis ele- 
ments. To this end the body con- 
veyor loop is controlled by means 
of a special d-e drive of infinitely 
variable type. Actual synchroniza- 


tion is achieved by an operator 
handling a speed control panel, de- 
signed for this purpose by Chrys- 
ler engineers. The fastenings join- 
ing the running gear to the body 
then are made up along the course 
of the line. 

Meanwhile, wheels are painted 
and tires assembled onto the 
wheels, and wheel and tire assem- 
blies are scheduled to the line for 
installation. Due to lack of over- 
head space, the wheel and tire as- 
semblies are transported in flat po- 
sition on the feeder conveyor, then 
transferred to a chute at ceiling 
height while still in flat position. 
Then they transfer to down chutes 
and roll to each side of the assem- 
bly line in the usual fashion. Even 
here Plymouth makes a departure 
from the conventional. Wheel in- 
stallation is made by operators 
working in shallow pits on each 
side of the line. This carries the 
assembly very close to the hub cen- 
ter, making the manual transfer 
much easier and with less effort. 

Following test procedures and 
from a_ mechanical 
standpoint, the cars are trans- 
ferred to the 1900-ft long final 
assembly conveyor. All of the fin- 
ishing operations—installation of 
glass, installation of headlining 
and seats, application of exterior 
moldings and trim, etc.—then are 
completed. Bodies go through the 
hurricane water test and are given 
their final inspection. 

It is inescapable that some paint 
touch-up is always required on 
some cars and the Plymouth setup 
is no exception. Cars requiring re- 
pair are shunted off the lines and 
are transferred to the touch-up line 
which terminates in a drying oven. 
Here too we find a noteworthy 
transfer point. Cars come to the 
line on a floor conveyor which is 
joined by another floor conveyor 
carrying relatively flat dollies or 
trucks. The latter conveyor comes 
up under the floor at the junction 
point with trucks so arranged as 
to receive the car and transport it 
with wheels off the ground. 

This junction too requires close 
synchronization of the two con- 
veyor systems. The repair line con- 
veyor coming up from under the 
floor is speed-controlled, with auto- 
matic synchronization of the two 
conveyors. * 


acceptance 
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FOR PROGRESS 
IN.) METAL 
PROCESSING 





FOR EXAMPLE, the revolutionary new McKaymatic* 
Die Shear Line that has reduced costs and cut scrap 
losses for many steel makers, warehousers, and fabrica- 
tors. For the complete story on one of these — Eastern 
Stainless Steel Corporation—please turn the page. 


























“We consider the McKaymatic* the finest advancement in 
shearing to come along in a great many years,” says W.F. 
Schneid, vice president-general manager, of Eastern Stainless 
Steel Corporation, Baltimore, Md. “‘We have reduced produc- 
tion time, cut our scrap loss, and have recorded an overall 


increase in department efficiency as a direct result of this new 
McKay die shear line,” Mr. Schneid continues. 

Eastern Stainless is a prime supplier of stainless steel sheets, 
strip and plates, for aircraft and missile parts, for food, 
chemical, paper and textile machinery and for architectural 
uses. It produces 25 grades of stainless steel in its own modern 
electric furnace facilities, and ships about sixty-six percent of 


Revolutionary 


Programs many grades instantly — Through improved 

‘ roller leveler techniques, Eastern Stainless found it was able to 

bd 3 instantly program many grades of sheet through its new 

New McKaymatic ( McKaymatic* Die Shear Line. The line decoils, levels in a 17-roll 
McKay Roller Leveler, measures by electronics and cuts to 

length—replacing a cut-up, re-level, and re-square operation 

prior to boxing. Production of cut lengths has been substantially 


Die Shear Line jim! 


The result, they report, is cost savings. Says Mr Schneid: 





““As a result of our efforts to improve customer service, we 
installed this line to speed up production of these cut lengths. 


© 
boosts production It has enabled us to break a production bottleneck for which 


there seemed to be no solution.” 


Line eliminates stretcher leveling — Mr. Schneid con- 
RIES Scrap Tks tinued that production time has been reduced on sheets of five 
oe grades as a result of being able to eliminate stretcher leveling 
and re-squaring procedures. Also, he said, the scrap loss on 
re-squaring has been eliminated as the sheets are cut clean and 
for Eastern square on the McKay line. Net effect of the installation was 
a definite increase in overall departmental efficiency. 
H. J. Verner, chief engineer, remarked that the McKay roller 
. leveler could process these grades of stainless, within its 
Stainless! capacity, to flatness approaching that obtained from the 
” stretcher method. He reported that the Die Shear Line is being 
used to prepare for shipping cold rolled sheet from 4’’ to 48’’ 
in width, up to .050”’ in thickness, and in lengths from 36°’ 
and greater at normal production speeds. He particularly likes 


the McKaymatic* Die Shear Line for its ability to handle high 
finish stainless without edge or surface damage 


Available in many sizes—The McKaymatic* Die Shear 
Line is available in sizes to accommodate most commercial 
widths. Composed of decoiler (with coil car, if desired), roller 
leveler, measuring device, and cutoff press, it satisfies most 
requirements for sheet length accuracy and squareness, flatness, 
edge and surface quality protection and output rate. 


For short runs or long, the McKaymatic* Die Shear Line will 

better any other line in economy and efficiency. Whatever your 

cut-to-length problem, McKay Machine’s engineers have a 

solution. Write for literature; send your specific needs for 

a quotation to McKay Machine Company, Youngstown 1, Ohio. 

*™ 

Photo by Arnold Newman shows (seated left to 
right) W. F. Schneid, vice president — general 
manager, and H. J. Verner, chief engineer of 
Eastern Stainless Steel Corp., discussing cost re 
ductions in stainless steel processing with (standing) 
McKay Machine sales engineer, Robert D. Lynn, in 
front of a McKaymatic* Die Shear Line recently in 
stalled in Eastern Stainless’ cold strip department 
FOR PROGRESS IN METAL PROCESSING 
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METALS 


By William F. Boericke 


Steel Operating Rate 
Declines 


The drop-off in steel operations 
is advancing faster than expected. 
Business still is good but hardly 
measures up to the roseate predic- 
tions of the first of the year. Can- 
cellations are increasing and re- 
quests for deferment are coming 
in. Some of this can be blamed on 
inclement weather in all parts of 
the country which has slowed con- 
struction work. According to IRON 
AGE the operating rate may con- 
tinue in the 90’s through April 
but in May or June it may run in 
the low 80’s with a seasonal slump 
in the third quarter to 60-65 per 
cent. 

It’s the hard sell now for steel 
salesmen. In some instances freight 
absorption is allowed and charges 
for extras are being trimmed. 

No doubt some of the cancella- 
tions come from the fact that dur- 
ing the strike many 
placed duplicate orders with dif- 
ferent believing that post 
strike demand would be so great 
that allocations would have to be 
made when the strike ended. In 
addition, considerable business was 
placed abroad, Foreign orders can- 
not be easily cancelled and buyers 
who had contracted for foreign 
steel have been obliged in some 
instances to offer the steel on the 
market for what it would bring. 


consumers 


firms, 


. >. . >. 

Competition Within 
the Industry 

Steel service centers find them- 
selves in active competition with 
the mills which no longer are 
averse to accepting orders that 
would formerly have been referred 
to the service centers. Inventories 


Steel Market Settles Down to the First Normal Period in 
Years. Rate of Shipments Expected To Be Good this Month. 





are rising at a slower rate while 
steel] shipments are going out at a 
faster pace than incoming orders. 
Import business in steel products 
from foreign mills has dropped off 
although offerings of such products 
as nails and butt weld pipe are 
plentiful. Cold rolled and _  gal- 
vanized sheets are still moving in 
good volume but even for galva- 
nized there have been a few re- 
quests for deferred shipment which 
has caused little concern. Stainless 
steel prices are under pressure. 


Steel Scrap in 
New Market Phase 


Steel scrap is in poor demand. 
One reason is that overall scrap 
inventories at the year end stood 
at a record high level. During the 
strike period dealers accumulated 
material, hoping that when opera- 
tions were resumed that scrap 
prices would climb, repeating the 
aftermath of the 1956 steel strike. 
But history did not repeat and the 
time-honored correlation between 
scrap prices and steel operating 
rate seems on the way out. In other 
years scrap prices have been high- 
ly volatile. Now the aim of the 
consumer is to buy a steady volume 
more stable Scrap 
dealers appear willing to work 
more closely with consumers with 
regular deliveries, and to avoid 
speculative excesses that used to 
characterize the market. 


a a price. 


What Price for Steel? 

A leading steel executive in his 
annual report to stockholders de- 
clared that the steel price must 
rise. Assuming a wage increase of 
39 cents over the 30 months of the 
new contract with about 16 man 
hours to produce a ton of finished 
steel, costs would increase about 
$6.50 per ton by the end of the 


contract period with incremental 


costs of material and _ supplies 
about $3.25 additional, or say $10 
per ton overall. This would increase 
the average cost of finished steel 
now priced about $150 per ton by 
6 per cent. It may be that increased 
productivity could take care of 
this without necessitating a price 
rise but no one is overconfident of 
this. 


Smelters 
Cut Copper Price 


As was widely, almost universal- 
ly, expected the smelters reduced 
their price in mid-March from 35 
to 33 cents a pound, bringing it in 
line with that established by the 
producers. For weeks the 35 cent 
price had been nominal. The ques- 
tion now arises—can the 33 cent 
price be maintained? There is little 
doubt that the producers will make 
every effort to hold it. But an 
impartial survey of the situation 
offers no certainty that the price 
may not decline to 30 cents before 
summer. 

There are several factors that 
could upset the market. Paramount 
is the undeniable increase in cop- 
per output foreseen over the next 
few months. It was emphasized by 
the president of Phelps Dodge that 
some restraint in world output will 
be necessary if the industry is to 
avoid excess stocks and unstable 
prices. If the smelters cut below 
the producers price the independent 
fabricators will think twice before 
placing their orders at a higher 
price with the producers. This 
could then place the producers’ 
captive fabricators in an uncom- 
fortable position to buy their re- 
fined metal at a higher price than 
their competitors. In consequence, 
it might follow that the producers 
would be obliged to reduce their 
price to the smelters level. & 
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WHAT'S NEWS 





IN RUBBER 


ENJAY DELIVERS 
1,000,000" 


LONG TON OF BUTYL! 


PRODUCTION FACILITIES INCREASED TO 


MEET CONSTANTLY GROWING DEMAND 


There have been many elastomers developed since 
the first commercial ton of Butyl was used in 1943, 
but no other rubber, synthetic or natural, offers so 
many outstanding properties for so many appli- 
cations. 

Plant expansion plans announced recently will 


increase butyl production capacity some 50 percent 
by 1961 and, at today’s rate of consumption, the 
two million-ton mark will be reached within the 
next six or seven years. Two new additions to 
the buty! product line, Chlerobuty] and Buty] Latex, 
will soon be available in commercial quantities. 


VERSATILE ENJAY BUTYL’S OUTSTANDING PROPERTIES MAKE IT 
SUPERIOR TO OTHER RUBBERS FOR MANY APPLICATIONS. SOME ADVANTAGES: 


@ RESISTS TEAR AND ABRASION 
... used in the new and revolu- 
tionary all-buty] tire. 


HAS WIDE RANGE OF DYNAMIC PROPERTIES 
... used in over 100 applications 
on the modern automobile 


STANDS UP AT HIGH TEMPERATURE 
... used in steam hose and tire 
curing bladders 


@ 'IS IMPERMEABLE TO GASES 
... used in virtually all rubber 
air-holding applications 


@ WITHSTANDS EXPOSURE TO SUN AND 

WEATHER .. . used in irrigation pipe 
and roof coatings. 
Want to find out fast, how versa- 
tile Butyl can improve your 
product ? Call or write the nearest 
Enjay office. 


@ DISPLAYS OUTSTANDING CHEMICAL 


HAS EXCELLENT ELECTRICAL PROPERTIES 
... used in high voltage cable 
insulation 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 


RESISTANCE... used for the storage 
and shipment of many chemical 
and commodity products 


BUTYL 


15 West 51st Street, New York 19, N.Y. 


Akron + Boston + Charlotte « Chicago « 
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Detroit + Los Angeles + New Orleans + 
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AIRBRIE FS 


By R. RAYMOND KAY 


You've read a lot about lay- 
offs, cutbacks, and cancellations in 
the aircraft-missile industry. They 
make the front page—and always 
rock the industry. But it takes 
them in stride. 

What's the status today? Here's 
a fresh look at one of the nation’s 
largest employers. The industry 
shells out paychecks to 700,000 per- 
sons. 

Aerospace companies will have a 
good year. Why? 

(1) The industry is sitting with 
a $12 billion backlog. There’s over 
$10 billion earmarked for aircraft 
and missiles in the fiscal 1961 
budget. 

(2) New missile orders are com- 
ing in at a fast pace. A missile 
speedup is in the making. 

(3) Democrats are making hay 
with the missile lag. And they’re 
sure to keep up the pressure for 
more defense funds. 

No matter how the great Wash- 
ington debate on defense comes out, 
the aircraft-missile industry will 
do well. 

To be military 
production will be down. But to 
offset this, the bulk of Boeing’s 
707s and Douglas DC-8s on order 
will roll off the assembly lines this 
year. These planes cost over $5 
million each. Convair and Lock- 
heed are also in there pitching for 
sales of commercial airliners. 

The immediate outlook remains 
good. But for the long run, the 
major companies know that they 
must develop new markets and new 


products. 


sure, aircraft 


Contract Talk Time 

It’s contract talk time in the air- 
craft-missile industry. Most of the 
major companies are sitting down 
with union officials to hammer out 
new contracts. The outcome will 


affect every employee—union and 
non-union—who draws a paycheck 
from the industry. 

The International Assn. of Ma- 
chinists and the United Auto Work- 
ers have a package ready. It’s hard 
to put a price tag on it. But best 
industry estimates say the union 
demands run to about a 35 cent to 
38 cent per hour increase. That's 
over a two-year period. 


Aerospace Industry Trends 


The aerospace industry get the 
highest percentage of all defense 
spending during fiscal 1959. 

Most of the companies paid out 
about 50 cents of every dollar re- 
ceived to their first tier subcon- 
tractors. Small business firms got 
35 cents of these subcontract pay- 
ments. 

Here’s a list of the top 10 mili- 
tary contractors: 

(In 
millions) 

General Dynamics 

Boeing Airplane 

North American Aviation 

General Electric 

Lockheed Aircraft 

Douglas Aircraft 

United Aircraft 

The Martin Co 

Hughes Aircraft 

American T & T 


Pentagon planners keep changing 
the fortunes of the defense con- 
Recently, Lockheed got 
one-half-billion dollars in orders 
for the Discoverer, Midas, and 
Samos satellites. When fiscal 1960 
figures are released, it’s a pretty 
good bet that most of the above 
companies will remain in the top 10. 

Interesting note: West Coast 
companies dominate the list. 

Biggest portion of General Dy- 
namics $1.616 billion went to its 
southern California divisions: Con- 


tractors. 


vair-San Diego, Convair-Astronau- 
tics, Convair-Pomona. 

Boeing, North American, Lock- 
heed, Douglas, and Hughes are all 
based on the West Coast. Others of 
the top 10 have plants in the Far- 


Three-D X-Rays 

Engineers at Convair-Astronau- 
tics now use stero-radiography. It 
gives a big boost to the firm’s re- 
liability program on the Atlas mis- 
sile. 

What’s stereo-radiography? It’s 
a technique for three-dimensional 
study of x-ray films. James L. 
Minos, Convair-Astronautics engi- 
neer, “The use of stereo- 
vision allows us to detect minor 
flaws in internal components which 
might not be discovered using con- 
ventional x-ray examination.” 

Size range of parts for examina- 
tion: from an eraser tip to a 290- 
sq-in. cross-sectional area. 


says, 


Brief Airbriefs .... 

A recoverable space research test 
sled can travel up to 2700 mph in 
one and one-half seconds. It’s been 
delivered to the USAF by North- 
rop. . 
There’s talk that Lockheed is 
testing a new small helicopter. .. . 

Engineers at Aerojet-General 
Corp. believe that some day space 
engines, powered by liquid hydro- 
gen and liquid oxygen, will produce 
10 million pounds of thrust... . 

A new flow-turn machine that 
will make record size one-piece, 
high-strength, weld-free rocket and 
missile cases is now in place at an 
airspace company... . 

Research and development takes 
60 cents out of every dollar spent 
on an intercontinental ballistic mis- 
sile project. we 
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Columbivm steel... 


solves stamping problems 


- 





og are: are 


The cold formed stampings illustrated above are made from Great Lakes’ 
Steel Corporation’s GLX-W series of columbium steel. It clearly demonstrates 
the possibilities that are available to designing engineers. Here can be found 
high yield strength, with its possible weight reduction, good weldability and 
satisfactory impact properties. To be able to cold form these parts demonstrates 
the excellent properties to be had and points to possible production savings. 

Molybdenum Corporation, through its own basic research and in close cooper- 
ation with various steel companies, has pioneered in the application of columbium 
to flat-rolled steels. For technical assistance in adapting these steels to your 
production, consult direct with your steel supplier or address your communica- 
tion to MCA. No obligation, of course. 





MOoOLYBDENUOMNM 


2 Gateway Center CORPORATION OF AMERICA Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumley-Donaldson Co., Los Angeles, San Francisco 
Subsidiary: Cleveland-Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 
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WE nouncement by The Budd Co. of beginning to show tangible re- 
LDING — Part IV an electronic spot welding control sults. The welding machine 
(see AI, Dec. 1, 1959). It prom- builder is destined to assume a 
ises to improve substantially the role of even greater importance 
welding variables, automatic joint reliability and consistency of re- in this respect. 
following, and automatic cycling sistance welders. 
(including provisions for crater All in all, though, the outlook Acknowledgments 
filling and special starting and for resistance welding hinges 
stopping conditions). more on industry’s growing accept- 
The important factor of “relia- ance of the process than it does on 
bility” particularly will not be technical development; in most 
overlooked in resistance welding cases, this is more than adequate 
technology of the future. Indica- to fulfill present needs. It is en- 
tive of the progress already made couraging to note that efforts to 
in this direction is the recent an- upgrade proper applications are Air Reduction Sales Co. 
— a American Welding Society, Inc. 
Budd Co. 
Federal Machine and Welder Co. 
National Electric Welding Machines Co. 
Precision Welder and Flexopress Corp. 
2 wa A , Resistance Welder Corp. 
HALL-TOLEDO’S This fast, precision eccentric grinder Sciaky Bros., Inc. 
- 7 ‘ ° Swift-Ohio Corp. 
exclusive “point- ~ completely automated and one of Taylor-Winfield Corp. 
Se eee of a series originated by Hall-Toledo. Welduction Corp. 
contact” principle At 80% efficiency it will produce 540 ; 
. le eoiey A note of thanks is also due to 
valve seats per hour, and all seats will . 
iy a the automotive manufacturers who 
be held within .002 in. total ; ; . 
mi ; furnished data on their welding 
indicator reading. : , ‘ 
equipment installations. @ 


INCREASED You may require an even higher 
rate of production—or as little as five Part V of this five-part article 


VALVE SEAT cylinder heads per hour. But will appear in an early issue of 
e whatever your production needs, it AUTOMOTIVE INDUSTRIES. 

will pay you to investigate 

PRODUCTION Hall-Toledo’s exclusive, eccentric 

grinding principle. 


e ACCURACY Its secret to accuracy is in 
“point-contact” grinding, 


which permits precision 
finishing of valve seats 


eat lower Tat unbelievably high 
i rates of production. 


Tell us about your 


cost | et production needs. 
a Ty 


(Continued from page 43 ) 


The author wishes to express 
his sincere appreciation to per- 
sonnel of the following organiza- 
tions for supplying information 
on and illustrations of resistance 
welding installations: 





vy: 


. ~ 
= 


e ee Steady price levels are likely 
cy ge for the rest of this year. Only three 


months ago, government econo- 
mists included warnings of higher 
prices in their rosy forecasts of 
boom business in 1960. It is in- 
creasingly evident now that prices 
—both industrial and consumer— 
will continue on a plateau for at 
least the next three quarters. 


‘ 


Ve | 











U. S. foreign aid, the State De- 
HALL - TOLEDO, INC partment says, will go on forever 
2931 South Avenue, Toledo, Ohio Officials say we must continue the 
sen eta, Mierattnn Sects leoerterten pintee ld program for “some years to 
(20 to 500 cylinder heads per hour) ome.” The only change recom- 
mended is that we build up our 
foreign lending program. Until 
“ee | now, almost all aid money going 

———— | oversea was in the form of hand- 
Street_ m Zone outs. Planners say we should now 
City __ State | strive for a “balanced” aid pro 
jram, including both loans and 
handouts. 





Name 





Title__ 
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The New Torrington Heavy Duty Roller Bearing 


Key to Long Life... 
Roller Guidance Where It Counts! 


This sturdy flange-riding retainer in Torrington Heavy Duty Roller 
Bearings insures the highest degree of roller guidance where it’s 
most effective...at the roller ends along the pitch circle. You get 
outstanding service life through minimum internal friction, high 
roller stability and efficient lubrication. 

Controlled contour rollers prevent high end-stress concentrations. 
Careful heat treatment of the channel-shaped outer race insures 
high shock resistance. The Heavy Duty Roller Bearing has proved 
successful under unusual conditions of deflection or misalignment. 
Torrington Heavy Duty Roller Bearings are giving longer life in such 
difficult applications as two-cycle engines, hydraulic pumps, oil- 
field equipment, sheaves and transmissions. For design and appli- 
cation assistance on the Heavy Duty Roller Bearing—and every basic 
type of anti-friction bearing—call your Torrington District Engineer. 


































































































END-GUIDED ROLLERS —sturdy re- 
tainer guides rollers at ends—at 
roller pitch circle, reducing stress on 
retainer, assuring effective guidance 
and minimum internal friction. 





UNIFORM LOADING—Torrington 
controlled contour rollers eliminate 
stress concentration at roller ends. 
End-stress pattern of unrelieved cy- 
lindrical rollers is shown in black 
outline. Area in gray shows uniform 
foading over entire contact length of 
Torrington rollers. 


AMPLE LUBRICANT STORAGE AREA 
is provided by the retainer design, 
which also allows unrestricted flow 
of lubricant within the bearing. 








progress through precision TORRINGTON BEARINGS 





THE TORRINGTON COMPANY 
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Torrington, Conn. *« South Bend 21, Indiana 
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working with — 


Du Pont Zytel 


nylon resins 


How Du Pont 


ZYTEL® 


one of Du Pont's versatile 


engineering materials 


Retainers molded by Dreco, Inc , North Olmstead, Ohio, for The Green Ball Bearing Company, Cleveland, Ohio. 


eliminates several difficult bearing problems 


A new ball-bearing retainer, molded in 
one piece of Du Pont ZYTEL nylon resin, 
now eliminates several of the principal 
causes of premature bearing failure. 
Conventional retainers, fabricated from 
two halves of stamped steel riveted to- 
gether, may fail because of burrs from 
the stamping, improper fits of the metal 
cups, rivet failure or lack of lubrica- 
tion. And retainer wear may result in 
metal flakes that cause raceways to pit 
and then progressively break down. 
None of those problems is encoun- 
tered with one-piece retainers of ZYTEL. 
The material has no burrs to interfere 


with the operation of the bearing sur- 
faces. The molded parts fit properly. 
Lubrication requirements are not criti- 
cal. The high abrasion resistance of 
ZYTEL resins makes retainers wear as 
well as the hardened steel balls and race- 
ways themselves. Finally, the sound- 
deadening qualities of ZYTEL eliminate 
noise due to retainer vibration. 

The unique design of these retainers 
takes advantage of several other prop- 
erties of ZYTEL. The resiliency of these 
versatile resins, for example, permits 
ejection of the retainer from the spher- 
ical cores in molding. 


From the standpoint of manufacture, 
the new retainers are assembled much 
more readily than metal retainers. They 
are installed by a simple snap fit. Net 
cost savings result because of higher 
output, more uniform product and re- 
duced number of rejects. 

This is just one example of a compo- 
nent intelligently designed to take ad- 
vantage of all the inherent properties 
of ZYTEL nylon resins. On the follow- 
ing page you will find more applica- 
tions that may suggest ways in which 
ZYTEL can help you improve the design 
of automotive components. 
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Mechanical, electrical properties 


of ZYTEL make possible 


cost-saving automotive designs 


Electrical connectors madewith Du Pont 
ZYTEL depend on the high strength and 
good dielectric properties of the mate- 
rial. Reliable connectors speed assembly 
of automotive components... help as- 
sure long, trouble-freeservice. (Electrical 
connectors made by AMP Incorporated, 
Harrisburg, Pa.) 


Sprocket for time clock illustrates the 
reduced costs and simplified assembly 
made possible by ZYTEL. This light in- 
jection-molded part has high strength 
and high fatigue-endurance limit.(Mold- 
ed by Hamilton Plastics Molding Co., 
for the Cincinnati Time Recorder Co., 
both of Cincinnati, Ohio.) 


The factors of superior performance, greater reliability, simplified de- 
sign and reduced costs, which have led to the widespread use of ZYTEL 
nylon resins in a host of industrial and consumer products, are, of 
course, particularly important in the field of automotive design. Find 
out how you, too, may be able to incorporate economy in your design 
with improved quality. The coupon below will bring you useful design 
data and information on specific automotive applications of ZYTEL. 


ZYTEL* nylon resins 


one of Du Pont's versatile engineering materials 


Lucite® 


acrylic resins 


Delrin® - 


acetal resins 


Alathon® - 


polyethylene resins 


86. us. pat. Off 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Name 


Flexible coupling made of molded links 
of ZYTEL outlasts metal-chain coupling 
at least 6 to 1 and costs 20% less to buy 
and maintain, according to the manu- 
facturer. Coupling is clean, quiet, cor- 
rosion-free. (Molded by Berea Plastics 
Company, Berea, Ohio, for Morse Chain 
Co., Ithaca, New York.) 


E. I. du Pont de Nemours & Co. (Inc.) 
Advertising Dept., C-4, Room 2507Z 
Nemours Building, Wilmington 98, Delaware 





Street 





Company 


Position 








City 


Zone State 





in Canada: Du Pont of Canada Limited, P. 0. Box 660, Montreal, Quebec 





° Durwood A. Blaisdell, executive 
Al Machine Tool Survey __,.. president, The Baird Machine 
(Continued from page 64) Co.—‘“In my opinion, the Machine 
alae Tool Exposition and the anticipa- 
M.-T Exposition tion on the part of customers re- 
garding new equipment to be ex- 
hibited, will 





Question: Do you want to 
comment on the probable 
impact of the Exposition 
on machine tool business 
placed in the 2nd Half of 
1960—or, in general terms, 
comment on the technolog- a 
ical aspects of new equip- there will be an upswing in orders 
ment which will be re- for the equipment we intend to 
exhibit.” 


have a somewhat 
adverse affect on new business to 
be placed immediately prior to the 
Exposition. Certainly, we hope 


that following the Exposition 


vealed at the Exposition? 


5,000 PSI HYDRAULICS 


Hy Power by HANNIFIN 


Proved by more than 25 years use 
in the Automotive Industry 


r 
° 


BETTER 
THAN 
EVER 
TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used forriveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES +: POWER UNITS: CYLINDERS 
STANDARDS AND SPECIALS 


CU use Chemeghnity he well 


Cali in your nearby Hannifin man— he’s a trained production analyst — 
find out how you can do more at lower cost with Hannifin “Hy -Power.” 
Or write for our new Bulletin 150-A. It tells the whole story. 


HANNIFIN COMPANY 
543 South Wolf Road «+ Des Plaines, Illinois 
A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Warren C. Olson, president, 
Besly-Welles Corp.— “I believe the 
Machine Tool Exposition’ will 
create tremendous interest in the 
many improvements and ~efine- 
ments made in machine tools since 
1955. This should result in orde:'s 
for delivery in the lst and 2nd 
Quarters of 1961 which possibly 
otherwise would not have been 
placed and may be highly valued 
at that time.” 

E. H. H. Graf, vice president, 
sales, Detroit Broach & Machine 
Co.—“‘As concerns the Machine 
Tool Exposition, I do not believe 
that it will materially affect the 
buying on the part of the large 
users, but certainly it should have 
a considerable impact in the 
smaller shops holding off to see 
what’s new.” 

E. M. Hicks, vice president, 
Norton Co.—‘Machine tool orders 
in the final Quarter of 1955 fol- 
lowing the last Exposition were at 
an extremely high level. If this 
history is repeated this time, it 
will certainly have an effect on 
delivery schedules. Our own com- 
pany follows the practice of an- 
nouncing new machines as soon as 
they are ready for the market, and 
our display in Chicago will fea- 
ture our current line, all of which 
is modern in design. There is no 
reason to wait and see the Ex- 
position before placing orders.” 

J. P. Crosby, vice president, 
sales, The Lapointe Machine Tool 
Co.—“The startling improvement 
of production machine tools will 
alert the country to the 
tages of a replacement policy of 
modernization of capital 
The applications of tape control 
will be the most discussed aspect 
of the Exposition.” 

Edward P. Bullard, III, presi- 
dent, The Bullard Co.—‘We expect 
some orders to be held up prior to 
the Machine Tool Exposition, and 
then increased activity.” 


advan- 


goods. 


The foregoing is an abbreviated 
version of a comprehensive report. 
Copy of the complete report, which 
contains additional comments from 
the machine tool builders, is available 
upon written request addressed to 
the Editor, AUTOMOTIVE INDUS- 
TRIES, 56th & Chestnut Sts., Phila- 
delphia 39, Pa. 
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Index to Advertisers 


This Advertisers’ Index is published as a ° 


ond not as part of the advertising contract. Every 
care will be token to index correctly. No allow- 
once will be made for errors or failure to insert. | 


Acromark Co. 


see ee Pe. bes «~:~ offers unlimited design possibilities 


B h & Lomb Optical Co. . 

Bendis Aviation — ONE SOURCE ...ONE QUALITY 
+ iv. ere 

Bethichem Steel Co. 


Budd Co., Automotive Div. . aoe | the finest in HOSE and 


Burroughs Corp. 


Cincinnati Milling Machine Co. ..... 
Classified Advertisements ........... H a A EMB 
Copperweld Steel Co. 


Aristoloy Steel Div. ; 
Crucible Steel Co. of Americe 
Detrex Chemical Industries, Inc. 
du Pont de Nemours & Co., E. |., Inc. 88-89 
Polychemicals ¥s ovecs hose Weatherhead offers a wide selection of 
— a Co. bli hose assemblies, bulk hose, hose ends 
Valve Div. . vee as (both permanently attached and re- 
Enjay Co. sem es usable) to meet any and every O.E.M. 
Garrett Corp. requirement. 


Gisholt Machine Co. ‘ : 
Globe Union, Inc. 
Goodrich Chemical Co., B. F. ; 
Hall-Toledo, Inc. : 
Hannifin Co., Div. of Parker 
Hannifin Corp. reusable 
Heppenstall Co. 
International Nickel Co., Inc. hose ends 
Keuffel & Esser Co. 
La Salle Steel Co. 
McKay Machine Co. 79, 


Mechanics Universal Joint Div. : 
Metal & Thermit Corp. 2-PC. STYLE CLAMP-TYPE 
Minneapolis-Honeywell Regulator Co. 
Molybdenum Corp. of Amer. 
National Machine Products Co. 
Ortman-Miller Machine Co. . sha re permanently 
Parker-Hannifin Corp. .. 
Reynolds Metals Co. ; attached hose SWAGED 
Roebling's Sons Div., : 

The Colorado Fuel and Iron Corp. 59 assemblies 
Shuler Axle Co. Back Cover 
Southern Screw Co. 13 <=> 
Standard Oil Co. (Indiana) 2nd Cover = CRUMPED 
Stevens Co., Inc. F. B. 58 Weatherhead perfected swaging 
Stewart-Warner Corp. 22 Pim eeng-® and crimping machines permit 
Torrington Co. 87 O.E.M. production of quality per- 
Udylite Corp. i manent hose assemblies at low, 
Universal -Cyclops Steel Corp. . 3rd Cover low cost. Write for information or 
Weatherhead Co. 91 quotation. 
Wyman-Gordon Co. 60 


Classified Advertisements H-17 (S.A.E. 100R3) H-69 (S.A.E. 100R5) 


ee... bulk hose 

ELECTRIC RAM LIFT TRUCK FOR Over 20 different types a ee pn Wee se — 
ee eee ae ” for every industrial use. 

20,000 LB. CAPACITY Standard hoses listed : : : 

2. 2 Aaieermeers -n — sori Two-Fibre Braid. Medium One-Wire Braid. Medium 
_CAN ON CONVERTED TO FORKS mest majority of needs. Pressure. 560 to 1250 p.s.i. High Pressure. 350 to 3000 
GOOD <¢ ONDI TION working pressure. 4” to 1” p.s.i. working pressure 

ALSO, ELECTRIC PLATFORM TRUCK 1.0. 3/16” to 1-13/16” 1.0 

20,000% CAPACITY 


—a eee H-9 (S.A.E. 30R2) H-25 (S.A.E. 100R2) H-108 (S.A.E. 100R1) 


9TH AND TIOGA, PHILA. 40, 


Out of town real estate: $62.50 Total One-Fibre Braid. Low Pres- Two-Wire Braid. High Pres- One-Wire Braid. Medium 
sure. 300 to 400 p.s.i. work- sure. 1250 to 5000 p.s.i. High Pressure. 1250 to 2750 


Price - A. 
Fastest growing real estate market in | ing pressure. 4” to 42” 1.D. yy” to 1%” 1.0. p.s.i. working pressure. 
4%” to %” 1.0. 


uU. S. 60 x 100 ft. undeveloped building 
sites in SUN CITY, TEXAS. 362 days | 
sunshine a year. Only $62.50 total cost, SIZES: 4%” to 2” 1.D. for PRESSURES up to 10,000 p.s.i. 
$2.50 down, $5.00 a month, no interest, 

no charge for warranty deed 21 miles 

East of El] Paso and Juarez, largest cities 

on U. S.-Mexico border. Just south of | BRASS & STEEL FITTINGS / HOSE & "3 / TOOLS & ACCESSORIES 
U. S. (Carlsbad) Highway 62m adjacent 

to recently announced Horizon City. Con- 


ce F A 3 « 4 L 
venient to Fort Bliss, White Sané@s Missile | Tice on = U a ote 
Range and Biggs Air Force Base. Eleva- . ad 
tion 5,000 ft., gently rolling land. 60-day A nee, a 
money back guarantee. Send $2.50 check 
THE WEATHERHEAD CO., FORT WAYNE DIVISION 


to - 
(Me mer Natl x Rt Le n.) | et 8 AS. Dept. AI-4, 128 W. Washington Bivd., Fort Wayne, Ind. 
DE Y- N. Piedras St., In Canada: 


El , A Texas The Weatherhead Co., Ltd., St. Thomas, Ont 
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SPECIAL NUTS 


3/8" - 4-1/4" cross flats 





deliveries 
lerge stock yeors of — ‘ 
, : igh quality 
of materiel B= B low gules 











34 @ 
es" 


3%, Pa 


= 3 


iv 
v3 


o 
no 


4 


| Here are a few samples made to customers specifications . . 

| Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 

| elieteen nuts of non-standard height and special shape 

| from carbon or alloy steel, Naval bronze or other non- 
ferrous metals; also AN 310 through AN 335 as per latest 
Airforce specifications. Very often the special nut you require 








may be similar to one we are already making and a'simple 

modification would result in a price advantage and quicker 
deliveries to you . . Send us your blueprint and particulars 
—let us quote on your requirements .. We also have a | 
catalog that contains complete specifications, engineering | 
data and prices regarding our standard nuts. | 


Manufacturer of Standard and Speecal 

“12 Potuter, Squareand AHeragon' Huts 

. ” Muglock™ and ” Coneloh” lockuuts. 
NATIONAL MACHINE 


PRODUCTS COMPANY 


44250 UTICA ROAD 
a'ss -" © MICH 
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THIS PRODUCTION LINE 
IS FASTER, SAFER, WITH 
HEPPENSTALL TONGS 





Being pushed upward into the locked-open Tongs, this engine block 
will trip a mechanism causing jaws to automatically close. 


Air operated lifts are an integral part of the engine 
block balancers used at Chrysler Corporation’s Tren- 
ton, Michigan plant. When balancing is completed, 
the lifts push the blocks upward into Heppenstall 
Tongs; jaws close automatically, and the block is 
on its way to the next work station. At the same 
time, another pair of Heppenstall Tongs is bringing 
in another block for balancing. 

Seventy-five of these 500-lb. capacity Heppenstall 
Tongs are used to handle 6-cylinder engines of the 
new Plymouth, Dart and Valiant. Another seventy- 
five Heppenstall Tongs, slightly different in design, 
handle V-8 engines on conveyor lines of Dodge, 
DeSoto, Chrysler and Imperial. 

Chances are Heppenstall Tongs can help you more 
quickly and safely move materials, semi-finished or 
finished products. For more information, call your 
Heppenstall Representative. Or, send us your load 
and operating requirements for a quotation. 


HEPPENSTALL COMPANY 


Pittsburgh 1, Pennsylvania 
PLANTS: Pittsburgh and New Brighton, Pa. * Bridgeport, Conn. 


MIDVALE-HEPPENSTALL 


COMPANY 
Nicetown, Philadelphia 40, Pa. 


Die Blocks * Forgings * Back-Up Roll Sleeves * Rings ¢ Industrial 
Knives * Materials Handling Equipment ¢ Pressure Vessels 
Hardened and Ground Steel Rolis * Vacuum and Consumable 


Electrode Melted Steels gen oun caraces 
| ete 


Sweere rLanr 
NOME ER ING 
rue 


IF IT HANGS FROM A CRANE... as 
HEPPENSTALL CAN HANDLE IT Sa waria ten tere 
Circle 143 on Inquiry Card for more data 
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echnical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 


Products and Services 


Data; 


and more Information on New Production 
Equipment and New Products described edi- 
torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


Engineering Data | 
Published to assist engineers, de- 
signers and production supervision, 
a six page recessing tool data file 
internal machining 
ing, grooving, 
chamfering, undercutting, backfa 


solve 


helps 
pi blems Reces 
ing and necking are all covered ir 
this file. All this file 
is cataloged for quick reference. 
Maxwell Industries, Inc. 


materia! in 


Color-Sound Film 2 

Drill point grinding is described 
in a new film available. It is a 16 
mm film and takes approximately 
10 minutes to view. It covers a 
machine that will handle drills 
from 0.032 to 1.500. Winslow Prod 
uct Engineering Corp. 


Tubing 3 

Many types and shapes of tubing 
and its applications are described 
in a five section booklet. A break 
down of manufactured is 
covered in chart style giving the 
prod- 


alloys 


nominal composition. Othe1 
ucts are also covered with charts 
and specification information. Wol- 
verine Tube, Div. of Calumet and 


Hecla, Inc. 


Control Systems 4 
Digital recording and industrial 
control stems are described in a 


lat covers the applica 


brochure t} 
shows illustrations of 


Datex Co p 


tions and 


these systems. 


Speed Reduction 5 
Modern methods of speed reduc 
tion shaft 


units in a wide range of 


with compact, mounted 


sizes and 
horsepowers are described in a new 


64 page bulletin. Construction de 


tails, dimensions and installation 
information are given in sections 
and 


Mia. 


with photographs 


Dodge 


illustrated 
engineering drawings. 
Corp. 


Electrode Selector 6 

Electrodes for all industrial ap 
plications are described in a new 
23 page catalog. It 
formance to specifications informa- 
that 
cover AWS grade and color mark 
ings, 
welded), chemical analysis, general 
discription 


contains con 


tion, and numerous charts 


physical properties — (as 


and competitive ele 
trodes. This data was compiled to 
aid in the proper electrode selec- 
tion for best weld, and weld 


strength. Metal and Thermit Corp. 
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Steel Tubing 7 


Carbon and alloy steel grades of 
seamless tubing are covered in the 
eight page catalog, with illustra- 
tions, charts and specification data, 
Tube Div., 


offered by Seamless 


Copperweld Steel Co. 


Welding Materials 8 

A new, comprehensive catalog 
describes a complete line of weld- 
ing electrodes, welding rod, 
non-consumable electrodes, sub- 
merged are welding flux and auto- 
matic welding wire. In addition to 
a handy application diagram, spe- 
cifications for each electrode are 
given—such as: description, color 
code, outstanding features, me- 
chanical properties, conformances, 


gas 


size, current range and typical ap- 
plications. A technical. section cov- 
information on AWS classifi- 
cations and specifications. Hobart 
Brothers Co. 


ers 


Pilot Relief Valve 9 

Catalog file sheet number 1561- 
All describes a pilot operated re- 
lief valve that has been specifically 
designed for operation in areas 
where frequent maintenance is not 
practical. The capacity range of 
the gpm offset 
and 20 gpm for in-line applications. 
Parker Hydraulics Div., Parker- 
Hannifin Corp. 


valve is 30 when 


Tilt-Cab Diesel 10 


A brochure offered covers the de- 
scription, and _ re- 
quirements of a line of diesel cabs. 
Technical information and statis- 
tical data are included. Diamond T 
Motor Co. 


specifications 


Tractors 1 

A new, 12 page catalog describes 
a line of utility tractors and 
matched equipment that enhances 
the versatility of the line. Action 
illustrations, cut-aways and draw- 
ings are included. Allis-Chalmers 
Mfg. Co. 


Steel Stamps 12 

Scientifically designed steel 
marking stamps are described in a 
new booklet covering, with illustra- 
tions, all sizes and features avail- 
The 


able Acromark Co. 


Engine Control 13 


Latest production developments 
are covered in a new catalog that 
contains illustrations, charts and 
specifications of the line. Syncro- 
Start Products Co. 


Zinc Die Castings 14 


The use of zine die castings in 
the American automobile is 
illustrated bro- 
the American 


new 
discussed in an 
chure published by 
Zine Institute, Inc. 
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Furnace Data 15 


Bulletin number 1081 describes 
and illustrates a line of gaseous 
and solid diffusion furnaces. Charts 
of technical specification and appli- 
cation well as illustrations of 
the line are also included. Lind- 
berg Engineering Co. 


as 


Roller Bearings 16 


Dimension, load ratings and ap- 
plication data are covered in a 
twelve page brochure that de- 
scribes cool running, high speed 
cylindrical roller bearings. Hoover 
Ball and Bearing Co. 


Vacuum Metalizing 17 


“Coating for Vacuum Metaliz 
ing” is the title for a new 45 page 
booklet that describes the process 
in detail. Application information 
on the dip, spray and flow coating 
operations is also given. Bee Chem- 
ical Co. 


Pneumatic Valves 18 


A line of pneumatically actuated 
control valves are described and 
illustrated in a new eight page bul- 
letin. Operating characteristics and 
specifications are covered along 
with design and construction de- 
tails. Conoflow Corp. 


Engine Down Time 19 

A six page piece of literature 
discusses the problems and time 
losses due to failure of power 
plants. Reconditioning hints are 
given also. Caterpillar Tractor Co. 


20 


covers 


Precision Indexing 


A forty page catalog 
standard roller gear drive indexing 
mechanisms, high speed precision 
index tables, in line transfer ma- 
chines and allied equipment. Com- 
plete load ratings, dimensions and 
installation data are shown in table 
form, including many new features. 
Ferguson Machine Corp. 


Miniature Bearings 21 


“How to reduce cost and elimi- 
nate overdesign of precision mini- 
ature bearings” is the title of a 
booklet aimed at the designer. It 
discusses the reduction of cost, 
bearing life and design features. 
Northfield Precision Instrument 
Corp. 


Tooling Cylinder 22 


Details of a new lightweight, 
compact, solenoid operated cylin- 
der, for air, oil or water operation, 
are described and illustrated in 
six pages. This cylinder has a 1% 
in. bore and was designed for tool- 
ing and automation applications. 
The Sheffer Corp. 


Welding Machines 23 


A twelve page brochure de 
scribes 32 multi-spot and projec- 
tion resistance welding machines 
in detail. Machines used, and set- 
ups for operations on automobile 
parts are illustrated and described. 
Such parts as engine head covers, 
engine oil pans, bumper guards 
and numerous other items are dis- 
cussed. Special features of the line 
are given also: Automatic load- 
ing, inspection, special welding 
techniques, seam welds and other 
operations. The Taylor - Winfield 
Corp. 


Designers Catalog 24 


Power transmission belting of 
various types are covered in a 24 
page catalog designed to aid ma- 
chine designers and production 
personnel in choosing the belt to 
best suit their needs. Adaptability 
and recommendations are explain- 
ed giving strength and specifica- 
tion data for the drive belts. 
Maurey Mfg. Corp. 


25 


rust- 


Metal Treatment 


Ultrasonic cleaning and 
proofing is the title of a new bro- 
chure that discusses the applica- 
tion of a suitable rust-preventive 
after cleaning operations. A tech- 
nical description of rust-preventive 
products and their use is covered. 
Rust-Lick, Ine. 


Belt Conveyors 26 


Complete specifications, a detail- 
ed description of construction fea- 
tures, illustrations, and application 
information are covered in a 
twenty page bulletin about convey- 
or systems. The Joy Mfg. Co. 


Metal Testing 27 


Test devices that conform to 
ASTM standards are described in 
a booklet that shows illustrations 
and covers specifications. Testing 
Machines Inc. 
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Auto-Torque Driver 28 

A booklet is available describing 
a line of machines that drives 
screws and nuts automatically. Il- 
and charts cover the 
specifications of the line. Dixon 
Automatic Tool, Inc. 


lustrations 


Pumps 29 


Numerou illustrations, cut 
away views and descriptive mate- 
rial covers a complete line of ro 
tary positive displacement 
fluid 
for industry. 
both standard and 
neered models, Tuthill Pump (¢ 


pumps, 


motors and valves designed 
These units come in 


custom engi- 


Drill Head 30 

A “quick 
dri | 
trated in a new booklet that gives 
on the specifications 
Drawings, 


( hange”’ adjustable 
head is described and illus- 
information 
and features of the line 
com 
Drill 


charts and cut-away view 


plete the picture. Wisconsi? 
Head Co. 


Boring Mills 31 


A new 42 page bulletin describes 
a line of vertical boring mills with 
a range of capacity from 7 to over 
42 ft. Included in the booklet are 
complete specifications and numer- 
ous illustrations. Optional features 
are also covered. Farrel-Birming- 
ham Co., Ine. 


Graphite Uses 32 


Application of graphite to many 
phases of industry and the prop 
erties of graphite are discussed in 
a pocket size folder offered by the 
United States Graphite Co. 


Steel Filters 


Stainless steel filters are de- 


scribed in an eight bulletin 
that gives typical 
neering data, method of manufac 
ture, size 
rates and 


set-ups, engl- 
particle removal, flow 
important 
dimension information. Pall Corp 


design and 


Digital Computer 4 


Product 
tions and illustrations cover a line 
of digital computers. The many 
phases of industry where these ma- 
chines can be employed 
scribed. Mechanical Div., 
Mills, Inc. 


description, specifica 


is de- 


General 


Die Design 

A 210 manual has been 
published by the ASTME titled 
“Manual of instruction for die de- 
sign.” The material was written by 
A. A. Vezzani, University of Mich- 
igan. This manual covers the use, 
construction and design of numer- 
ous types of dies. For information 
contact the ASTME on your com- 
pany letterhead. 


page 


FREE LITERATURE---USE THESE POSTCARDS 





STAINLESS ...BEST FOR HARD KNOCKS 


Thump it—rap it—scrape it! High strength 
stainless steel stays unscathed . . . stays 
unrivaled for body and fender protection. 
It’s the one metal that completely meets the 
demands of today’s quality-conscious, 


U N j i OY value-minded market. 
And today, more and more fabricators of 


STAINLESS STEELS stainless trim and functional parts specify Uniloy for 
improved formability and product quality. 


Call Universal-Cyclops for Uniloy Stainless Steel 
in the exact grade and finish you need. 


UNIVERSAL 
CYCLOPS 


STEEL CORPORATION 
EXECUTIVE OFFICES; BRIDGEVILLE, PA 


STAINLESS STEELS + TOOL STEELS + HIGH TEMPERATURE METALS 


Circle 102 on Inquiry Card for more data 












































